IMPORTANT NOTICES 


Texas Instruments reserves the right to make 
changes at any time in order to improve design and 
to supply the best product possible. 


Tl cannot assume any responsibility for any 
circuits shown or represent that they are tree from 
patent infringement. 


Information contained herein is supplemental to 


the date published in LCC4112. 


Copyright = 1977 


Texas Instruments Incorporated 


SN54LS137, SN74LS137 
SN64LS189, SN74LS169 


SNS4LS219, SN74LS219 
SNS4LS289, SN74LS289 
SNS4LS319, SN74LS319 


SN54LS320, SN74LS$320 
SN54LS321, SN74LS$321 
SN54LS322, SN74LS322 
SN54LS347, SN74LS347 
SNS4LS381, SN74LS381 


SN54LS382, SN74LS382 


SNS54LS384, SN74LS364 
SN54LS385, SN74S385 
SN54LS396, SN74LS396 
SN54LS442, SN74LS442 
SNS4LS443, SN74LS443 
SN54LS444, SN74LS444 


SNS4LS445, SN74LS445 
SN54LS447, SN74LS447 
SNS4LS640, SN74LS640 
SN54LS641, SN74LS641 
SN54LS642, SN74LS642 
SN54LS645, SN74LS645 
SN54LS668, SN74LS668 
SN54LS669, SN74LS669 
SN54LS673, SN74LS673 


SN54LS674, SN74LS674 
SN54L$681, SN74LS681 
SN54LSG690, SN74LS690 
SN54LS691, SN74LS691 
SN54LS692, SN74LS692 
SN54LS693, SN74LS693 
SN54LS696, SN74LS696 
SN54LS697, SN74LS697 


SN54LS698, SN74LS698 


SNS4LS699, SN74LS699 


TABLE OF CONTENTS 


3-Line to 8-Line Decoders/Demultiplexers with Address Latches . 


64.Bit Random-Access Read/Write Memories with lnverting 
3-State Outputs 

84.B1t Random- Access Read/Write Memories with Noninverting 
3-State Outputs 

64-Bit Random: Access Read/Write Memories with inverting. 
Open-Collector Ourputs 

64-Bit Random-Access Read/Write Memories with Noninverting 
Open-Collector Outputs es 
Crystal-Comtrolled Oscillators 

Crystal-Controlled Oscillators with Fz. and F/4 Outputs 

8-Bit Shift Registers with Sign Extend 

BCO-to-Seven-Segnent Decoders/Drivers . 

Arithmetic Logic Unit/Function Generator with Look: Ahead 
Carry Cascading : 
Arithmetic Logic Unit/Eunction Generator with Ripple- Carry 
and Overflow Outputs . 

8-Bit by 1-Bit Two's Complenielit Multipliers 

Quadruple Serial Adders/Subtractors 

Octal Storage Registers : 
Quadruple Tri-Directional Noninverting Bus Transceivers 
Quadruple Tri-Directional Inverting Bus Transceivers . 
Quadruple Tri-Directional Bus Transceivers with Inverting 

and Noninverting Outputs 

BCD-to-Decimal Decoders/Drivers 

BCD to-Seven Segment Decoders/Drivers . 

Octal Inverting Bus Transceivers with 3-State Outputs. 


Octal Noninverting Bus Transceivers with Open-Collector Outputs 


Octal Inverting Bus Transceivers with Open-Collector Outputs . 
Octal Noninverting Bus Transceivers with 3-State Outputs 
Synchronous 4-Bit Up/Down Decade Counters . 
Synchronous 4-B1t Up/Down Binary Counters 

16-Bit Seriat-In, Serial Out Shift Registers with 16- et 
Parallel-Our Storage Registers 

16-Bit Parallel-In, Serial-Out Shift Registers ‘ 

4-Bit Parallel Binary Accumulators . 

Synchronous Decade Counters/Registers wiih Multiplexed 
3-State Outputs, Direct Clear 

Synchronous Binary Counters/Registers with “Multiplexed 
3-State Outputs, Direct Clear 

Synchronous Decade Counters/Registers with Multiplexed 
3-State Outputs, Synchronous Clear 

Synchronous Binary Counters/Registers with “Multiptexed 
3-State Outputs, Synchronous Clear ry i 
Synchronous Up/Down Oecade Counters/Registers ‘with 
Multiplexed 3-State Outputs, Direct Clear ‘ 
Synchronous Up/Down Binary Counters/Registers with 
Multiplexed 3-State Outputs, Direct Clear ? : 
Synchronous Up/Down Decade Counters/Registers with 
Multiplexed 3-State Outputs, Synchronous Clear 
Synchronous Up/Down Binary Counters/Registers with 
Multiplexed 3-State Outputs, Synchronous Clear 


Revisions to The TTL Data Book for Design Engineers, Second Edition . 
Revisions to the First Printing 
Revisions to the First and Sacond Printing 


PAGE 


TYPES SN54LS137, SN74LS137 
TO BE 3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 
ANNOUNCED WITH ADDRESS LATCHES 


NOVEMBER 1977 


SNS4LS137...J OR W PACKAGE 
SN74LS137...JOR N PACKAGE 
(TOP VIEW) 


OaTA OUTPUTS 


x3 


e Combines Decoder and 3-Bit 
Address Latch 


e@ Incorporates 3 Enable Inputs to 
Simplify Cascading 


e Low Power Dissipation... 65 mW Typ 


CNABLE 


Positive logic ¢ function table 


description 


The 'LS137 is a three-tine to eight-line decoder. demultip'excr with latches on the three address inputs. When the 
latch-enable input (GL) 15 low, the ‘L$137 acts as a decoder/demultiplexer. When GL goes from tow to high, the 
address present at the select inputs (A, B, and C) 1s stored in the latches. Further address changes are ignored as long as 
GL remains high. The output enabdie controls, GI and G2, control the state of the outputs independently of the sclect 
or lateh-enable inputs. All of the outputs are high unless G1 is high and G2 is low. The 'L$137 1s ideally suited for 
implementing glitch-free decoders in strabed (stored-address) applications in bus-oriented systems. 


functional block diagram 
FUNCTION TABLE 


* INPUTS 
% } OUTPUTS 
i i ENABLE 
TT sD: GU G1 G2|c_B AlYo Y1 Y2 Ya Y4 Y5 Y6 Y7 
: | ij x ® HIX X XTH H H H H H HOW 
ee i zee) x bc XIX x xK/H H H H HW H H H 
to oH L{[tetcclt H HH HH AH 
= tL H L/L LH/H t H H H H HH 
“ L oH LIL HL]H H LH H H HH 
Lo oH L/L HH/H H H L H H HH 
“ tH LJHLL/H H HH LH HH 
> t H L]HULH|H H HH HL HH 
= 2 ee tL H LIHHL}JH H H H H H LH 
: ee Roam tL oH L{HHH}|H H H HH HHL 
peer i——_ i: Output corretponding to stored 
eS addreutduyail Btnaav 


H* high level, L low tevel, X « relevant 
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TYPES SN54LS137, SN74LS137 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES 


schematics of inputs and outputs 


EQUIVALENT OF EACH EQUIVALENT OF EACH TYPICAL OF ALL OUTPUTS 
ENABLE INPUT ADORESS INPUT 


Yec = 


20 ks NOM 


TYPICAL APPLICATION DATA 


STROOE 
ULCOOER CAABLE 


Qasr 


Inet 


vO vi v2 vJ vs VA ve Y? 
ADDALSS 33 


10 FIVE 
OTHER 
OfCODERS 


vo yl v2 ¥) Ya YO ve Y7 


YO vi v2 YJ ya YS Ye v? 


or? 3 4 5 6 7 Co ee TY 16 1) se 19 30 21 22 23 


FIGURE 1-—6-LINE TO 44-LINE DECODER WITH INPUT ADORESS STORAGE 
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TYPES SN54LS189, SN54LS219, SN541S289, SN54LS319, 
TO BE SN74LS189, SN74LS219, SN74LS289, SN74LS319 
ANNOUNCED 64-BIT RANDOM-ACCESS READ/WRITE MEMORIES 


NOVEMBER 1977 


Organized as 16 Words of Four Bits Each SN54LS189, SNS4LS289.... JOR W PACKAGE 


e Schottky-Clamped for High Performance SN74L5189, une ey OF N PACKAGE 
@ Full On-Chip Decoding and Fast Chip-Enable 

Simplify System Decoding ADORESS INPUTS pata oot, oata oe, 
e P-N-P Inputs Reduce Loading Az A Do 603 


on System Buffers/Drivers 
e Choice of 3-State or Open-Collector Outputs 
@ Choice of True or Inverted Outputs 


description 


These monolithic TTL memories feature Schottky 
clamping for high performance and a fast chip-select 
access time to enhance decoding at the system level. 
A three-state-output version and an open-collector- 

ADDAESS CHIP WRITE DATA DATA DATA DATA GAD 
Output version are offered for both of the logic NeUT SELECT EmAMLE INPUT OUTPUT INPUT OUTPUT 
choices. A three-state output offers the convenience ” Be DIN Bat: 012" 002 
of an open-collector output with the speed of a 
totem-pole output; it can be bus-connected to other 
similar outputs, yet it retains the fast rise time 
characteristic of the TTL totem-pole output. An SN54LS219, SNS4LS319...J OR W PACKAGE 
open-collector output offers the capability of direct SN74LS219, SN74LS319 ... JOR N PACKAGE 

‘ 5 (TOP VIEW) 

interface with a data line having a passive pull-up. 


write cycle ADDALSS INPUTS = DATA DATA DATA DATA 


ao INPUT OUTPUT IKPUT OUTPUT 
Information to be stored in the memory is written Aa ea pos 01s p03 
into the selected address (AD) location when the 
chip-select (S) and the write-enable (WV) inputs are 
low. While the write-enable input ts low, the memory 
outputs are off (three-state - Hi-Z, open-collector = 
high}. When a number of outputs are bus-connected, 
this off state neither loads nor drives the data bus: 
however, it permits the bus line to be driven by other 
active outputs or a passive pull-up. 


read cycle 


Information stored in the memory (see function table ADDAESS CHIP WRITE DATA DATA DATA DATA GRO 
for input/output phase relationship) is availabie at the ee SELECT CNABLE INPUT OUTPUT INPUT OUTPUT 
: . 5 w ow 001 ov 002 
outputs when the write-enable input is high and the 
chip-select input is low, When the chip-select input is fadeal t bl 
. POsitive logic: see function table 
high, the outputs will be off, 


a TABLE 


[ inputs | OUTPUTS 
FUNCTION] CHIP WRITE ¢ 
ce ENABLE alba soeaee 
ot 


Data Dota 
Entered | Entered 


H = high level L = low level, X = irrelevant, Z = high impedance 
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TO BE TYPES SN54LS320, SN54LS321, SN74LS320, SN74LS321 
ANNOUNCED CRYSTAL-CONTROLLED OSCILLATOR 


NOVEMBER 1977 


“LS320 SN54LS320,.. J OR W PACKAGE 
SN74LS320... JOR N PACKAGE 
e Crystal-Controtled Oscillator Operation (TOP VIEW) 


from 1 Hz to 20 MHz 
e High-Level 2-Phase Outputs 
e TTL-Level 2-Phase Outputs 
'LS321 


e Similar to ‘LS320 But Includes f/2 and 
t/4 TTL-Level Count-Down Outputs 


eta wag 
1 


description 


The ‘LS320 is a crystal-controlled oscillator/clock 
driver. It features complementary TTL-Level (S-volt) 
and high-level (5- to 12-volt) outputs. 


The high-level outputs are very-low-impedance 
devices and can be used with Voo at 5 volts to drive 


highly capacitive TTL-tevel lines. If the high-level NC=Noinisenal Connection 
Outputs are not used, then the Vpp terminal can be SN54LS321 ... JOR W PACKAGE 
left open. A synchronization flip-flop is included. SN74LS321... JOR N PACKAGE 
(TOP VIEW) 
The ‘LS321 is identical to the 'LS320 except it also WtAL TAL 
ce 2 1 
features two = TTL-level count-down outputs, 


t/2 and t/4, 


Tne SNS4LS320 and SN54LS321 will be 
characterized for operation over the full military 
temperature range of --55°C to 125°C. The 
SN74LS320 und SN74LS321 will be characterized 
tor operation from O°C to 70°C, 


functional block diagram 
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TTL TYPES SN54LS322, SN74LS322 
8-BIT SHIFT REGISTERS WITH SIGN EXTEND 


BULLETIN NO. OLS 12587, OCTOBER 1977 


SN54LS322 . JPACKAGE 
SN74L$322 .... JOR N PACKAGE 
(TOP VIEW) 


© Multiplexed Inputs/Outputs 
Provide Improved Bit Density BAIA wen 


SCC SELECT (aThNO OF 
e 3-State Outputs Drive Bus 
Lines Directly 


e Sign Extend Function 


e@ Direct Overriding Clear 


Oy OUTPUT Cane 
torr its 


logec see Gescription and function lable 


description 


These low-power Schottky cight-bit shift registers feature multiplexed input/output data ports to achieve full cight-bit 
data handling in a single 20-pin package. Serial data may be entered into the shift-ngbt register through either the OO or 
the D1 input as selected by the data select input. A serial output (Qy’) 1s also provided 10 facilitate expansion, 
Synchronous parallel loading is accomplished by taking both the register enable and the s/P inputs low, This pluces the 
three-state input/output ports in the data input mode. Data are entered on the low-to-high transition of the clock, The 
data extend function repeats the sign in the Qa flip-flop during shifting, A direct overriding clear input clears the 
internal registers when taken low whether the outputs are enabled or off The output enable does not interfere with 
synchronous operation of the register. 


FUNCTION TABLE 


INPUTS INPUTS/OUTPUTS oisreul 
OPERATION REGISTER SIGN DATA | OUTPUT ; 
sip | | CLOCK | A/Oq B/Og C/Oc...H/Qy an 
ENABLE EXTEND | SELECT | ENABLE 

| L t 

pe | 
Quo 
[Gn 
[Gn 


When the ov tou! enable 16 high, the eight InpuVoutput terminals are ditabled to the High-impodance state, however, sequential operation 
er clearing of the register it mat affected. If both the regitter enabie incut and the S/P input aro low while tho claar input is low, the 
sogisver is cleared while tha oight inpuVoulpu t terminals are ditabled 10 the high-mocdanco Stale. 


H = high level (sieady state) 
Lr low level (steady state) 
X = irrelevant (any input, including trantitional 
T= tran 


ion fram low 10 high level 

Qap..-QHo * the level of Op through Oy, respectively, before the indicated steady state conditions were ostoblishod 
Qan- Ae” the level of Op through Oy, respectively, before tha most recent 1 transition of the clock 

DO. 01 = the level of sieady-state inputs a1 inputs OO and 01 retpectvely 

e. .h=@ the level of steady-state inpu inpuis A through H respectively 


DN 


ws77 
TEXAS INSTRUMENTS 
INCORPORATED 


TYPES SN54LS322, SN74LS322 


8-BIT SHIFT REGISTERS WITH SIGN EXTEND 


functional block diagram 


WO<b p 
: D 
On | NMOHS 
: STaNNVHO 
( \ W21LNIGI 
yunod 
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TYPES SN54LS322, SN74LS322 
8-BIT SHIFT REGISTERS WITH SIGN EXTEND 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF OUTPUTS TYPICAL OF OUTPUT Oy: 
Qa THRU Gy 
Yee 


vec Yec 


120 {2 NOM 


OUTPUT OuTPUT 


Sign eatend: Aeg 7 6 kK NOM 
Date select: Agqg 9 KE NOM 
Allotner inputs Reg * 1B KEP NOM 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) .7N 
Input voltage... . Tv 
Off-state output voltage 6 ww we Sede d ala OM 
Operating free-air temperature range: SN54LS322 . ~§5"C to 125°C 

SN74LS322 . 0°C 10 70°C 
Storage temperature -65°C to 180 C 


NOTE 1: Voltage values are with respect 10 Network ground terminal, 


recommended operating conditions 


|___snsausz2z_ | _sn7ausaz2 
UNIT 


MIN NOM MAX | MIN NOM MAX 
Supply voltage. Vee 5 58 | 4.75 5 52] vi | 


High-level output current, bow 


Cowdevel output current, IOL 


Clock trequency, telock 
Clock high 


Width of clock pulse, twiciock) Clock | 
lock lowe 


Width of clear pulse, twiclear) Clear low 
Data select 


High-level data‘ 


Setup time, t : 
i Lovrlevel dats~ 


Hold time, tp 
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TYPES SN54LS322, SN74LS322 
8-BIT SHIFT REGISTERS WITH SIGN EXTEND 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


N74LS322 


VtH High Jevet inpul voltage 


Vine 2, 
lon * MAX 


lor = 4mA 
lors 8mA 


high-level voltage applied Vo"2.7V 
low4evel voltage applied Vo 704V 


Vou Lowd4evet output voliage Vin 2V, 
Vit = Vipmex 


Input current at maximum 
input voliage 


High-level input current 


Low-level input current 


"For conditions shown as MIN or MAX, ute the appropriete value specitiad under recommended ap: 
Laut typical valu 


CL" 15 pF, RU *2kn, 
See Note 2 


CL *45pF, AL ° 6650, 
See Note 2 


Vfenex = maximum clock frequency {PZ & Output enable time to low level 
‘PLH © propagation delay time, low to high level output = tpHz = output disable time from high level 
HL = propagation delay time, high.to low-level output IPLZ © output Gisable time from low level 
WZH = Output enable time to high level 
NOTE 2: For testing fmay, all Outputs ere toaded simultaneously, each with C_ and Ay et ecified for ine propagation times. See loed 
circuits and waveforms on pege 9-11 of Fie TTL Data Book For Design Engineers, Second Edition, LCC4112. 
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TIL TYPES SN54LS347, SN74LS347 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 


BULLETIN NO. OL-S 12696. NOVEMBER 1977 


{TOP VIEW) 


@ Low-Voltage Version of SN54LS47/SN74LS47 

¢ Open-Collector Outputs Drive Indicators Directly 
e Lamp-Test Provision 

e@ Leading/Trailing Zero Suppression 

e Lamp Intensity Modulation Capability 


Positive see function tables 


TYPICAL 
TYPE ACTIVE OUTPUT SINK MAX POWER 
SNS4LS347 low open-collector 12mA 
SN74LS347 open-coliector 


{ | o 1 2 3 4 5 6 7? B 8 0 11 12°19 14° 15 


r-ya NUMERICAL DESIGNATIONS AND AESULTANT OISPLAYS 


SEGMENT 
IDENTIFICATION 
FUNCTION TABLE 


INPUTS 


weomixX rr rrr rte rr er|p ee elo 


wexw[xsrore|xserelxe &Felre relp> 


H © high level, L © low level, X = irrelevant 
NOTES 1 The blanking oaput (BI) must be open or held at @ high fogic level when output tuacvans O through 16 are desiced. The 
Hpole wlanning input (FBI) must be open or high if b ng of adecienal r 
2 When « low logic level is applied directly 10 tha blanking input (8!) 
corner inpot, 
3. When ripple blanking snput (AB!) and Inputs 4, B,C, and O are et» low level with the lamp test input high, alt magment outputs 
90 Off and the ripple blanking outpur (ABO) goes to # low level (responts condition) 
4. When the blanking input/ipple blanking output (81/ABO) is open or held tgh end « low 18 applied to the lemp-test input, all 
werent oulputs are on. 


segment outpute ate Off regardless Of the level of any 


"BIJRBO 6 wire AND loge serving as blenking input (8)) and/or ripple-blanking output IRBO). 
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TYPES SN54LS347, SN74LS347 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage. Vcc (see Note 1) 7V 
Inpul voltage Pee cles, (yt A ice ee termine ens VOY a ee ie ME Abe mh aoe caaD Sena TUE Mage BREE ce 7v 
Peak output current (ty @ I ms, dutycycles 10%) | ww ew ee ee ee ee eee 6 200MA 
Current forced into any output nthe offstate 2 2 ee ee ee ee TMA 
Operating free-air temperature range: SN54LS347 .. . . .. Le ee ee eee ee) 55°C to 128°C 


SN74LS347. 2 7 ee ee ee OPC 10 70°C 
Storage temperature range Boe ar ke Teeyt aa Oe ts 4 -65°C to 150°C 
NOTE 1: Voltage values are with respect to network ground term nal. 


recommended operating conditions 


PF ae 
Supply voltage, Voc [45 555] ; 
Otf-state output voltage, VO(oft) Lanvo | 

1.6 


On-state outpul current, lO(on) athrug 
High-level ourput current. oH BI/RBO 


Low-level output current, boy, BI/-ABO 


Operating free-air temperature, Ta 


SNS4LS347 SN74LS347 
UNIT 
2 


PARAMETER 
MIN TYP! MAX |MIN TYPT MAX 
Vin High. level input voltage 2 


Vin Low-level input voltage 


vi = MIN, Vin* 2V, 
Vou High-level output voltage] 81/ABO ce ie 
Vint Vir max, lon 2 -SOnA 


Vec > MIN, 
Vou Low. levet output voltage | 81/RBO Vin 2, 
Vit * Vit max 
Vcc = MAX, 
Vii * Vin max, Vototn * 7V 


YOlott) Olf-state output current | a thru g 


On-state output voltage | a thru g 


Input current at maximum input voltage 
High-level input current Voces MAX, Wy 22.7V 


Any input 
Low-level input current | except BI/ABO] Vcc * MAX, vp 7 O4av 


BI/RBO 


Short-cucunt 
output current 
Supply current Veco" MAX, See Note 2 


TE or conditions shown as MIN of MAX, use tho appropriate vatue specified under recommended operating conditions. 
Tall typical values are at Voce 95 V, Ta 25°C. 
NOTE 2. log 1s measured wiih all outputs open and all inputs ot 4.5 V. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


lott Turn-off time fram A input 


ton Turn-on time from A input CL * I5pF, 


Soft Turn-off time from ABI input See Note 4 


fon Turn-on time from RB) input 
NOTE 4: Load circult and voltage waveforms sre shown on page 3-11 of The TTL Data Sook for Design Engineers, Second Edition, 
LCC4112; tory Corresponds to tp, and top COfresponds lo IpHL. 
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TO BE TYPES SN54LS381, SN54LS382, SN74LS381, SN74LS382 
ANNOUNCED ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


NOVEMBER 1977 
SN54LS381... JPACKAGE 
SN74LS381...J OR N PACKAGE 

DESIGNATION | PIN NOS. (TOP VIEW) 
[a3,a2,a1,00 | 17,19,1.9 | WORD A PUTS _| 
83.62.6160 | 16,18. 2.4 


FUNCTION-SELECT 
INPUTS 
CARRY INPUT FOR 
ADDITION, INVERTED 
CAARY INPUT FOR 
SUBTRACTION 
F3,F2,F1, FO FUNCTION OUTPUTS 
z (Ls381 INVERTED CARRY 

ONLY) PROPAGATE OUTPUT. 
— ULS3B1 INVERTED CARRY 

ONLY?) GENERATE OUTPUT 
CLS382 RIPPLE-CARAY 
ONLY) OUTPUT 
ULSIB2 OVERFLOW 
al OUTPUT 

Vee SUPPLY VOLTAGE 

GND GROUND 


PIN DESIGNATIONS 


curburs 


Cn-@ 


function tabie 


SNS4L$382... J PACKAGE 
SN74LS382... JOR N PACKAGE 
(TOP VIEW) 


GutPUTs 


© Fully Parallel 4-Bit ALU’s in 20-Pin 
Package for 0.300-Inch Row Spacing 


e Ideaily Suited for High-Density 
Economical Processors 


e ‘LS381 Features G and P Outputs 
for Look-Ahead Carry Cascading 


® ‘LS382 Features Ripple Carry (Cp + 4) 
and Overflow (OVR) Outputs 


e Arithmetic and Logic Operations 
Selected Specifically to Simplify System 
Implementation: 


A Minus B 
B Minus A 
A Plus B 


and Five Other Functions 


description 


The ‘LS381 and ‘LS382 are low-power Schottky TTL arithmetic logic units (ALUs)/function generators that perform 
eight binary arithmetic/logic operations on two 4-bit words as shown in the function table. The exclusive-OR, AND, or 
OR function of the two Boolean variables is provided witout the use of external circuitry. Also, the outputs can be 
cleared (low) or preset (high) as desired. The ‘LS381 provides two cascade outputs (P and G) for expansion utilizing 
SN54S182/SN74S182 look-ahead carry generators, The “LS382 provides a Cy, + 4 output to ripple the carry to the Cy 
input of the next stage. The ‘LS3B2 detects and indicates twvo’s complement overflow condition via the OVR output. 
The overflow output is logically equivalent to Cp +3 © Ch 4 4. When the ’LS382 is cascaded to handle word lengths 
longer than four bits in length, only the most significant overflow (OVA) output is used. 


The SN54LS381 and SN54LS382 will be characterized for operation over the full military temperature range of —55°C 
to 125°C, The SN74L$381 and SN74L$382 will be characterized for operation from 0°C to 70°C. 
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TYPES SN54LS381, SN54LS382, SN74LS381, SN74LS382 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


functional block diagram, schematics of inputs and outputs, and function table 


EQUIVALENT OF EACH INPUT 


Vec sii 
Reg 
{INPUT 


Any S: Req * 10 kn 
Allothen: Agg™ 2k 


TYPICAL OF ALL OUTPUTS 


-<-- Vec 
120 2 NOM 
OUTPUT 


FUNCTION TABLE 


ARITHMETIC/LOGIC 
rar st sa] orenarion | 
CLEAR 
BMINUS A 
AMINUS 8 
A PLUS B 
Ars 
A@B 
Aa 
PRESET 


= high level, L = low level 


RE sete A) eal SE wel JO oe 
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description 


TO BE TYPES SN54LS384, SN74LS384 
ANNOUNCED 8-BIT BY 1-BIT TWO'S-COMPLEMENT MULTIPLIERS 


NOVEMBER 1977 


SNS4LS384 ... JOR W PACKAGE 
SN74LS384...J OR N PACKAGE 


@ Magnitude Only Multiplication (TOP VIEW) 


¢ Two’s-Complement Multiplication 


MODE 


@ Cascadable for Any Number of Bits K_ CONTROL 
© 8-Bit Parallel Multiplicand Data Input 
e Serial Multiplier Data Input 


e Serial Data Output for Multiplication 
Product 


e@ 40 MHz Typical Maximum Clock Frequency 


The ‘LS3B4 is an B-bit by 11-bit sequential logic 
element that performs digital multiplication of two 
numbers represented in two's-complement form to 
Produce a two's-complement product without 
external correction by using Booth’s a'gorithm 
internally. The device accepts an 8-biy multiplicand 
(X input) and stores this data in eight internal latches. 
These X latches are controlled via the clear input. 
When the clear input is low, all internal fiip-fiops are 
cleared and the X latches are opened to accept new 
multiplicand data. When the clear input is high, the 
tatches are closed and are insensitive to X input 
changes. 


cLoce «GRD 


The multiplier word data is passed by the Y input ina 


; A 
serial bit stream, least significant b.t first. The ak 2b et eNoM 

: aan : 7 CK inputs 6 4.5 RSENOM 
Product is clocked out the ~ output, least s.gnif.cant Miewore 18 4S NOM 
bit first. Aslotners G6 REENOM 


The multiplication of an m-bit multiplicand by an n-bit multiplier results in an (m + n)-bit product. The ‘LS384 must 
be clocked for m+n clock cycles to produce th:s to's complement product. The n-bit multiplier (Y-input) sign bit 
data must be extended for the remain:ng Mm bits to complete the multiplication cycle. 


The device also contains a K input so that dev.ces can be cascaded for longer length X words. The & output of one 
device is connected to the K input of the succeeding device when cascading. The mode input is used to indicate which 
device contains the most significant bit. The mode input 1s vated high or low depending on the position of the B-bit 
slice sn the total X word length. The device vith the most significant bit 1s wired low and all lower order bit packages 
are wired high 


The SN54LS384 will be characterized for operation over the full military temperature range from —55°C to 125°C. 
The SN74LS384 will be characterized for operation from 0° C to 70°C. 
FUNCTION TABLE 


INTERNAL OUTPUT 
Y-1 


INPUTS 
FUNCTION 


“| Load neve multiphcand and clear internal tum and carry registers 


Output 
per 
Booth’s 


Shift sum reguter 


Add multiplicand to sum requster and shift 


Subtract muluplicand trom sum regater and shift 


algonthm Shift sum requester 
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TYPES SN54LS384, SN74LS384 
8-BIT BY 1-BIT TWO'S-COMPLEMENT MULTIPLIERS 


functional block diagram 


TYPICAL APPLICATION DATA 


268IT MULTOLICAND 


427 A7D Ath ANG Ald Al2 A10 AB AO AS AT a 
Ari) aiey ar? Aly pals pair) as as 


az: 


VY RIKG RS ATRIAL RT RO 
MOOL 


“ts3e4 


MAGISTER UNAOLE 


rex 


mh susats3227/ on 
Sm74LS322 
SIGN CXTENO q 
cLoce cm 

PUN PUL LNARLE. DOT a, ag Ce D:00 LOE F/O8 GG NOH 

= a 

ee 

ae a 
ee 
aan 
a ia 


cv) MULTIPLIER 
8 wet 


cLoce, 
CLEAR 


FIGURE 2-8-8IT BY 8-BIT MULTIPLIER, BUS ORGANIZED, WITH 6-BIT TRUNCATED PRODUCT 
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TYPES SN54LS385, SN74LS385 


QUADRUPLE SERIAL ADDERS/SUBTRACTORS 


BULLETIN NO. OL-S 12599, NOVEMBER 1077 
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e@ Four Synchronous Elements in 8 
Single 20-Pin Package 


e Buffered Clock and Direct Clear Inputs 


e Independent Two's-Compisment 
Addition/Subtraction 


description 


The ‘LS385 is a general purpose adder/subtractor 
and it particularly useful as a companion part to the 
SN54LS384/SN74LS384 = serial/parallel two‘s-com- 
plement multiplier. The ‘LS386 contains four inde- 
pendent adder/subtractor elements 
clock and clear, 


with common 


Each of the four independent sum (I) outputs reflects 
its respective A and B input as controlled by the S/A 
control. When S/A is high the © function is A minus 
B. When S/A is low the £ function is A plus 3. 


When low, the clear input asynchronously resets the 
sum flip-flop low and the carry flip-flop either high in 
the subtract mode or low in the add mode. Tne clock 
is pOsitive-edge triggered and controls the sum and 
carry flip-flops according to the function tabie. 


schematics of inputs and outputs 


functional block diagram (each adder/subtractor) 


croca 


FY EEL MEAL py 
| 


H = high level, L = low level, Xe i 


SNS4L5386....J PACKAGE 
SN74LS385.....J OR N PACKAGE 
(TOP VIEW) 


at ast cy rey ey = ur xu cl 


eRe ee 
STE 

Fea: 

ee ees 


C.ocm 1k te ry Ya 7 FTL? 


SELECTED INPUTS. 


PuNcTION eLtan sala alcvocn | 


‘ 


INTERNAL CARRY © INPUT 


exrelie 


rrIrrig3ri2 


zraureeer|xrrrerer 
reerreec|[rrer rere 


Texrreruclrrre rrere|re 
Ht te tee tree trite 


rerrazyerelreie 


r 
x 


ent, 


{= ans ti|en from low to high level a1 the clock input 


Toate 
AGOIA boptmacToms 


ae 


TO OTHER 
ADDIA SUBIMACTORS 
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TYPES SNB4LS385, SN74LS365 
QUADRUPLE SERIAL ADDERS/SUBTRACTORS 


recommended operating conditions 


GN54L8385 6N74L8368 


[ai Nom _ Max 
[Busply verge. Veg teeNow SSCS AS Ol. CL CY 
PL) 
[Kowievel outoureurrentston CS C* 
[etock trequeney feieee 80 0 
EL 
[eeu mest 


Operating frae-alr temperature, TA 8 


NOTE 1: Voltage values are with respect to network ground terminal, 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SNB4LS3 N74L83. 
PARAMETER eases U ui UNIT 


[Vin ion evel input volte a ar 
[Vie tow-evel input vorege [rT 
Veg = MIN, i= =18mA a3 


v «MIN, Vine2V, 
VOH High-level output voltage ce Ie 2.6 3.6 
Vir * Virmax, low * —400 nA 
v = MIN, Vipne2V, ' e4mA 0.25 0.4 
VoL Low-level ouput voltage ce a or 2 
Vir = Vitmax tol "BMA 
Input current at 
asia aia! st 
maximum inpul voliage 


Ts) High level input current Vec * MAX, Vye27V a) 
Vee = MAK, Vi 04V =) 


los — Short-circuit output current? | Vcc = MAX -2 -100 


"For conditions shown 6 MIN or MAX, use the eppropriete velue specified under recommended Operating conditions. 
TAU typical valu WVeg 76 VY, Ta = 28°C. 

4 Not more tnan one output should be shorted ata time, 

NOTE 2: Ice is measured with al! inputs grounded and all outputs open, 


switching characteristics, Vcc = 6 V, Ta = 26°C 


6 FROM TO 
PARAMETER?’ TEST CONDITIONS MIN TYP MAX | UNIT 
(INPUT) (OUTPUT) 


(PHL 


Otay & manimum clock frequency 
1PLH = Propagetion delay time, low-1o high-level Oulput 
WHEL = Propagation delsy time, high. to low-level Output 


NOTE 3: Load ciecult and voltage waveforms are shown on page 3-11 of The TTl. Data Book for Design Engineers, Second Edition, LCC4112. 
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TTL TYPES SN54LS396, SN74LS396 
MSI OCTAL STORAGE REGISTERS 


BULLETIN NO. OL-S 12502, MARCH 1977 


e Parallel Access SNS4LS296.... J OR W PACKAGE 


® Typical Propagation Delay Time .. . 20 ns Ee er rr 


© Typical Power Dissipation ... 120 mW 
e Applications: 
N-Bit Storage Files 
Hex/BCD Serial-To-Parallel Converters 


STROBE 


description 


These octal registers are organized as two 4-bit bytes 
of storage. Upon application of a positive-going clock 
signal, the information stored in byte 1 is transferred 
into byte 2 as a new 4-bit byte is loaded into the 
byte 1 location via the four data lines. The full B-bit 
word is available at the outputs after nwo clock 
cycles. Both the clock and the strobe fines are fully 
buffered. 02 ¢LOcK GNO 


tee function table 


FUNCTION TABLE 
INPUTS OUTPUTS 


STROBE 
101 102 103° 104 201 202 2aq3 


U U C t L 
d 10%, 102, «103, 104, 


HH o= hogn level (steady sista), L = low level (stooay state) K 6 rretevant (any inpul, including transitions) 
ToL Lrantinon from tow to high bevel 


1044, 1024, 103,, 104, = tne level) of 101 102, 103, and 104, reipect-veiv, before the most recent [| transivon of the clock 


functional block diagram schematics of inputs and outputs 


EQUIVALENT OF EACH TYPICAL OF ALL OUTPUTS 
INPUT 


vec Vec 


CLOCK Req * 10 k12 NOM 
OTHERS. Reg = 20 kS1 NOM 


18 TExAS INSTRUMENTS 


INCORPOHATLO 
POST OFFICE BOX S012 © DALLAS. Temas 75222 


377 


377 


TYPES SN54LS396, SN74LS396 
OCTAL STORAGE REGISTERS 


Ey 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc {see Note 1) Cache BMS Ne ee aes bn Netcasts ee Suse eonee® as es ae ei Ma de OM 
Input voltage. 0 ay si ok Gait adh ad gee eth ae Ba Ae 8 Be Met) cate. adhe tee ste tah cate de Ve 
Operating free-air temperature range: SN54LS396 ee We a TE a eo ee ee ae 2 SBS Se 126-6 

SN74LS396 2 2. ee ee OPE 10 70°C 
Storage temperature range eh tie whe a ae in ee ate des a 2 SESE TO1S05C 


NOTE 1; Voliage values ere with re1pect to metwork ground terminal, 
recommended operating conditions 


[__SNSaLS396__ | __SN74LS396 


Supply voTioe, Ver [as 5 s8[em 5 srt v4 
[—Fighrevel outset cuvenston SC ofan 


Low-level output current, 19 


Clock frequency, felock 


Width of clock puise, tw. 


Setup ume, Gy 


Vi« Input clamp voltage Vv = MIN, 7 -18MA 


Veo 7 MIN, Vin? 2, 
VOH  Nigh-level output voltage v Max lo 400 2A 
ww" ‘ 1H? 400 
Vec* MIN, lig, © 4 mA 


j SN54LS396 SN74LS396 
PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX | MIN TYPt MAX 
P= S| 
Kae | 025 oa] 
furems [| 


VoL Low level oulput voltage 
Vit + MAX 


Input current at 
\ Vee s MAX, Wey 


maximum input vortage [Omer moun] 
Veo "MAX, Vy) #2.7V 
Other inputs 
Clock input 
Veo * MAX, Vi70.4V 
input current Other inputs 
Vog= WAX 
'cc Supply current Voc 7 MAX, See Note 2 


TE er conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
Tan typical vatu tVec*5V, Ta = 26°C, 

§ Not more than one output should be shorted et # time and duration of the short-c-rcuit should not exceed one second. 
NOTE 2: I¢¢ it measured with 4.5 V applied to ali inputs and ali outputs open. 


High level 


impul current 


Low level 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER TEST CONOITIONS 
1PLH Propagation delay time, low-lo-high-level output from clock c 15 oF 
1PHL Propagation delay time, high-1o-low: level output from clock ae vin “ 

L’ 2, 
t Propagation delay ume, low-to-high-level output from sirobe 
PLH pagau ve Neto coh See Note 3 


(PHL Propagation delay ume, high-to-low-tevel output from strobe 
NOTE 3. Lond circuit and voltage waveforms are shown on pege 3-11 of Tite TTL Data Book for Design Engineers, Second Edition, LCC4112, 
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TYPE SN54LS442, SN54LS443, SN54LS444, 

TO BE SN74LS442, SN74LS443, SN74LS444 
ANNOUNCED QUADRUPLE TRI-DIRECTIONAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


NOVEMBER 1977 


3-Way Asynchronous Communication 


SNS4LS442...J PACKAGE 


e P-N-P Inputs Reduce DC Loading ee er eas ae 


e On-Chip Bus Selection Decoding 
e Input Hysteresis Improves Noise Margin 


@ 3-State Outputs Rated at 12/24 mA IoL 
and —12/—15 mA IOH for SN54LS’/SN74LS’, 
Respectively 
description 
These bus transceivers are designed for asynchronous 
three-way communication between four-line data 
buses. They give the designer a choice of setecting 
inverting, noninverting, or a combination of inverting 
and noninverting outputs. The devices feature high 
fan-out, improved fan-in, and 400-mV noise margin, 


The SO and $1 inputs select the bus from which data 


are to be transferred. The G inputs enable the bus or SNS4LS443.... J PACKAGE 
buses to which data are to be transferred. The port SN74LS443 ...J OR N PACKAGE 
for any bus selected for input and any other bus not (TOP VIEW) 


enabled for output will be at high impedance. 


The SN54LS442, SN54LS443, and SNS4LS444 will 
be characterized for operation over the full military 
temperature range of -55°C to 125°C The 
SN74LS442, SN74LS443, and SN74LS444 will be 
characterized for operation from 0°C to 70°C 


FUNCTION TABLE 


SNS54LS444... J PACKAGE 
SN74LS444....J OF N PACKAGE 
(TOP VIEW) 


mre 
eae’ aa 
2 
‘= 
2 
8 


2 >lp ow 


a 
Sera Pde 
ol> 9 w/o 


om p 
@ > 
: : 


erljrer 


Eas 


eje rcejeirie 
IxKiI- re xX 


Pa oa 

ae 

re xie 

eM T/T KR rie Ke 
any 

a>e 


L 
L 
5 
L 
L 
L 
L 
L 
L 


MIe|x er Tx er er 


H = high level, L = low tevel, X = irrelevant, 

A> B= noninverting transter from A to B, 

B + C = inverting transter from @ to C, 

VO ports to which dats ere not transferred are at high impedance 


Positive logic: see function tablo 
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TYPE SN54LS442, SN541S443, SN54LS444, 
SN74LS442, SN74LS443, SN74LS444 

QUADRUPLE TRI-DIRECTIONAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


functional block diagram (composite showing one of four transceivers from each type) 


Ga Ge G cs 
aac COMMON CIRCUITRY BeBe, me 
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TT TYPES SN541S445, SN74LS445 
Ms! BCD-TO-DECIMAL DECODERS/DRIVERS 


BULLETIN NO OL § 12598, NOVEMBER 1977 


FOR USE AS LAMP, RELAY, OR MOS DRIVERS 
SNS4LS445 ... JOR W PACKAGE 


© tow-Voltage Version of SNS4LS145/ SNTALSA45 apn ete: 
SN74LS145 
e Full Decoding of Input Logic INPUTS OUTPUTS 
e SN74LS445 Has 80-mA Sink-Current 
Capability 


e All Outputs Are Off for Invalid BCD 
Input Conditions 


@ Low Power Dissipation ... 35 mW 
Typical 


FUNCTION TABLE 
OUTPUTS 


‘ 


c B ASO 123 45 67 8 9 
ttt L(t H HHH HAHAHAHA H 
Lt t -L H/H LU HH HHH HHH 
L tL H LIH H t H H HH HHH 
L t H H/H HH LH HH H HH 
LH LC L[H H HH LH HH HH 
LH tL H/H H HHH LH H HH 
L HH t/|H HH HHH LH HH 
L HH H|H H H HH HH LtHH 
HL t L[H HH H H H H H tH 
HL L H/K HH H H HH H HL 
4 tL H L]H H H H HHH HH H = 
o|H tH H/H HH HHH HH WH ac 
S)]H H L L]H H HHH HHH HAH 
< CUTPOT a! 
>]H H tL H/H H KH H HHH HHH 
ely HH UHH HHH HHH 
HoH H H{[H H H HH HH _H _H _H See 
H ® high level (off), L = lows tewel (on) SIvR Cone! 
description 
OUTPUT A 
These monihthic BCO-to-decimal decoder/drivers 
consist of eight inverters and ten four-input NAND weg 
gates. The inverters are connected in pairs to make 
BCO input data available for decoding by the NAND UTEE Ee 
gates. Full decoding of valid BCD input logic ensures 
that all outputs remain off for all invalid binary input OS 
conditions These decoders feature high performance, 
n-p-n output transistors designed for use as indicator/ OU 
relay drivers or as open-collector togic-circuit drivers. 
Each of the output transistors will sink up to BO milli- OUTED To 


amperes of current. Each input is one Series 54LS/ 
74LS standard load. Inputs and outputs are entirely 
compatible for use with TTL or DTL logic circuits, 
and the outputs are compatible for interfacing with 
most MOS integrated circuits. Power dissipation is 
typically 35 milliwatts 
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TYPES SN54LS445, SN74LS445 
BCD-TO-DECIMAL DECODERS/DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see NoteT) 2 0 7Vv 
Wnputvoltage: nai fee a Sm ace he ERO te a 2 ihre dete Lae gt ca ae a A a War he 7V 
Operating free-air temperature range: SN54LS445 ty Mgr ring ndmoarscigretie! fos pine eae partners gin Say Se ~55°C to 125°C 

SN74LS445 ee ee ee OC 10 70°C 
Storage temperaturerange | | | we ee ee ee) 665°C to 150°C 


NOTE 1: Voltage values are with respect 10 network ground terminal. 


recommended operating conditions 


Supply voltage, Vcc 
Off stare output voltage, VOiott) 
Operating free-air temperature, Ta 


Vie Low-level input voliage 
Vege MIN, y= 18 ma 


Vin" Vir mex, Vous 7V 
Vcc = MIN, 025 0.4 0.25 0.4 
Voion) On-ttate output vottage vine2v.  fign=2emal—SSCSC~*dCC~=i | 
Vins Viimox fionseomal dT 8 | 
[i teput current at maximum input voltege [Vcc MAX, _Vi=7V 
Pina Hantewtinpey current [Vcc # MAX, Vin 27V 
Vec= WAX, v= 04V 
Voc" WAX. SeeNote2 


‘For conditions shown as MIN Of MAK, use the eppropriate value inecitied under recommended operating conditions, 
Tan typical vatues ace at Voc 7 BV. Ta 2 28°C. 
NOTE 2: I¢¢ 1s meaured with all inputs grounded and outputs open. 


switching characteristics, VCC ° 5 V, Ta 2 25°C 


PARAMETER TEST CONDITIONS 
fy P, i r low-to-high- 
PLH ropagstion delay time, low-to-high-level output CL*4SiF. Ry + 6652, See Note 4 


PH Propagation delay tims, high-(o-low-level output 


NOTE 4: Lond circuit and waveforms ace shown on page 3-11 of The TTL Data Book for Design Engineers, vacond adition, LCC 4112, 
schematic of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 


Vee uae 
17 k1L. NOM 


INPUT -- 


ouTPUT 


Texas INSTRUMENTS 


INCOHPORATED 
POST OFFICE BOM BO12 + DALLAS. TEXAS 75222 


23 


TIL TYPES SN54LS447, SN74LS447 
MSI BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 


BULLETIN NO. DL-S 12697, NOVEMBER 1977 


(TOP VIEW) 


© Low-Voltage Version of SN54LS247/SN74LS247 
© Open-Collector Outputs Drive Indicators Directly 
@ Lamp-Test Provision 

© Leading/Trailing Zero Suppression 

e@ Lamp Intensity Modulation Capability 


vant owt 
wr 


DAIVEA OUTPUTS TYPICAL 


ACTIVE OUTPUT SINK POWER PACKAGES 
LEVEL CONFIGURATION CURRENT vourast DISSIPATION 

SNS4LS247 ooen-coliector 12 mA omen 

open-collector 24 mA Vv ea 2 


{| | ot 2 39 4 5 6 7 8 ®8 10 19 2 12 4 16 
= NUMERICAL DESIGNATIONS ANO REGULTANT DISPLAYS 
SEGMENT 


IOENTIFICATION FUNCTION TABLE 


eela a urxpx cr afr trix irs: 


I 


OFé | OFF LOFF | OFF 

OFF | OFF |OFF | OFF 

ON ON ON ON 
H © high level, L = low level, X = Irretevent 


NOTES: 1. The bDlanking Input (Bt) must be open or held at e high logic level when outpyl functions O through 16 are desired. The 

tipple-bianking Input (ABI) mvuat be open or high if bienking of # decimal zero Is not desired. 

2, When @ low togic level le appiled directly to the blanking input (81), all segrnent outputs are off regardiess of the level of any ovher 
Input. 

3. When rippiedianking Input (ABI) end inputs A, B, C, end D are et 8 low level with the lamp teat input high, ell segment outputs 
ge off and the ripple bienking output (ABO) goes to 2 low level (response condition). 

4. When the blenking Input/ripple blenking output (81/FBO) Is open or held high and a low Is applied to the lamp-test input, all 
segment Outputs are on. 


'BI/ABO In wire AND logic serving as blanking Input (BI) and/or rippie-blenking output (ABO). 
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TYPES SN54LS447, SN74LS447 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) iar , 7V 
Input voltage . Se een ee ee ee 7V 
Peak output current (ty < ‘th ms, " guty cycle < 10%) ton ee ee ew we ee 200MA 
Current forced into any output in the off state eg ie Fe ih, wah hat ~. IMA 
Operating tree-air temperature range: SN54LS447 fe bil % 765° C to 128°C 

SN74LS447 0°C to 70°C 


Storage temperature range 


65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


recommended operating conditions 


Ofraate output vltee, Vora i a en 


On-tate output current, 1Q(on) 
High-level output current, lon poe | 
Low-level output current, IOL. 


a 
Operating free-air temperature, Ta 
electrical characteristics over recommended operating free-air temperature range See ne Tn otherwise a 


SNB4L6447 N74L6447 ware 
MIN TYPS MAX | MIN TYPt MAX 


PARAMETER TEGT CONDITIONS* 


VIH High-level input voltage 


ViL Low-ievel input voltage 


Veg = MIN = ~18 mA 


Vec- MIN, Wins 2V, 
h-tove! I vWABO 
High-level output vo wor] avmco | ak Wee eee 
Voc = MIN, 


Vine 2V. 


Voc" MAX, Vin 2V. 
' Olf-stare output current 250 
ude see Vig * Vin mar. Vototti * 7 


Vcc" MAX, 
Vine 2v, 
Vine™ Vip man 


Vor Low.Jevel output voltage | BI/RBO 


lofon) = 12 mA 


Vv 


VoOlon) Onstate output voltage 


Short. t 
ee Seen eg ae el 
Outpet current 


"Ber conditions shown as MIN or MAX, use the appropriate value specified under recommended anerating conditions. 
TAI typical values are 1 Veg * OV, Ta = 28°C. 

NOTE 2: I¢¢ 's messuced with all outputs open and ell Inputs et 4.5 V. 

switching characteristics, Vcc = 5 V, TA = 26°C 

PARAMETER 
tott Turn-off time trom A Input 


ton Turn-on time from A inpul 4 
tort Turn-alf time from R@l input See Note 4 
lon Turn-on time from RBI input 


NOTE 4 Load circult and voltege waveforms era shown on page 3-11 of The TTL Osta Book for Design Engineers, Second Edition, 
LOC4112, toes COrrenDONs 10 IPL Hy 8G tpn COFEbDONS LO IPH. 


TEST CONDITIONS Se TYP) MAX UNIT | 
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TO BE TYPES SN54LS640, SN54LS641, SN54LS642, SN54LS645 


SN74LS640, SN74LS641, SN74LS642, SN74LS645 
ANNOUNCED OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


NOVEMBER 1977 


© Bi-directional Bus Transceivers in 


SNS5S4LS640, SN54LS642... J PACKAGE 


High-Density 20-Pin Packages SN74LS640, SN74LS642... J OR N PACKAGE 
(TOP VIEW) 
e =P-N-P Inputs Reduce D-C Loading on 
Bus Lines 


anagu 
iJ 


e Hysteresis at Bus Inputs Improves Noise 
Margins 


e Choice of True or Inverting Logic 
@ Choice of 3-State or Open-Collector 


Outputs 

TYPE LOGIC OUTPUT 

“LS640 lnverting 3-Stare 

“LS641 True Open-Cottector 

“LS642 Inverting Open-Coliector 

“LS645 True 3-State 
description 


Positive logic: se function table 
These octal bus transceivers are designed for asyn- 


chronous two-way communication between data 
buses. The control function implementation mini: 
mizes external timing requirements. 


SN54LS641, SNS4LS645.... J PACKAGE 
SN74LS641, SN74LS645 ... JOR N PACKAGE 
(TOP VIEW) 

The device allows data transmission trom the A bus eau 

to the B bus or from the B bus to the A dus 
depending upon the logic level at the d:rection 


control (DIR) input. The enable input (G) can be 

used to disable the device so that the buses are 

effectively isolated. 

functionfaaie wd NVA UAT AVAL WAIN INYA 
DIRECTION 
a a TRSAES TAA AAI 
CONTROL 
ee Bata to Abu: | Baateto A bus 


K gata to B bus | A gata to B bus Bg Ea es Dip tg Rp hg 


{solation Isolation 


H© high level, L = bow bevel, X ~ wretevant 


Positeve logic: see function table 
schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF OUTPUTS TYPICAL OF OUTPUTS 
Vee eee OF ‘LS640, "LS645 OF ‘LS641, 'LS642 
10 ks NOM vec 


OUTPUT 


ws07 


TEXAS INSTRUMENTS 
INCORPORATCO 
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TTL TYPES SN541S668, SN54LS669, SN74LS668, SN74LS669 
MSI SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


BULLE Tits NO. OL S 12517, APRIL 1977-- MEVISED NOVEMBER 1977 


‘LS668... SYNCHRONOUS UP/DOWN DECADE COUNTERS 
‘LS669... SYNCHRONOUS UP/DOWN BINARY COUNTERS 
SERIES SNS4LS’... J OR W PACKAGE 
Programmable Look-Ahead Up/Down SERIES. er athe NEACKAGE 
Binary/Decade Counters 
e Fully Synchronous Operation for Counting ae 
and Programming canny 
Voc ourpur 
@ Internal Look-Ahead for Fast Counting 
@ Carry Output for n-Bit Cascading 
e Fully Independent Clock Circuit 


e Buffered Outputs 


TYPICAL MAXIMUM 
CLOCK FREQUENCY 


COUNTING | COUNTING 


TYPICAL 
POWER 
DISSIPATION 


"LS 668, ‘LS669 


description 


These synchronous presettable counters feature an interna’ carry look ahead for cascading in high-speed counting 
applications. The ‘LS6GB are decade counters and the ‘LS669 are 4-bit binary counters. Synchronous operation 
5 provided by having all fhp-Hops clocked simultaneousiy so that the outputs change coincident with each other 
when so instructed by the countenable inputs and internal gating. This mode of operation helps eliminate the output 
counting spikes that are nocmally associated with asynchronous (ripple clock) counters. A buffered clock input 
triggees the four master slave Hip Hops on the rising (positeve-going! edge of the clock waveform. 


These counters ure fully programmable, that 15, the outputs may cach be preset to either level. The load input circuitry 
ahows loading with the carry-enable output of cascaded counters. As loading is synchronous, setting up a low level at 
the load input disables the counter and causes the outputs to agree with the data snpuls after the next clock pulse. 


The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without additional 
gating. Instrumental in accomplishing this function are teo count-enable inputs and a carry output. Both count enable 
inputs (P and T) must be low to count. The ditection of the count is determined by the level of the up/down input. 
When the input is high, the counter counts up, when tow, it counts down. Input T 1s fed forward to enable the carry 
output. The carry output thus enabled will produce a low level output pulse with a duration approximately equal to the 
high portion of the Qa output when counting up and approximately equal to the low partion of the Qa output when 
counting down, This low-level overflow catry pulse can be used to enable successive cascaded stages. Transitions at the 
enable P or T inputs are allowed regardless of the level of the clock snput. All inputs ure diode-clamped to minimize 
transmission-line effects, thereby simplifying system design, 


These counters feature a fully independent clock circuit. Changes at control inputs (enable P, enable T, load, up/down) 
that will modify the operating mode have no effect until clocking occurs. The function of the counter (whether 
enabled, disabled, toading, or counting) will be dictated solely by the conditions meeting the stable setup and hold times. 


The ‘LS668 and ‘LSG69 are completely new designs. Compared to the original ‘LS168 and ‘LS169, they feature 
O-nanosecond minimum hold time, reduced input currents Wy and Ne: and all buffered outputs, 
a 
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TYPES SNS54LS668, SN54LS669, SN74LS668, SN74LS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


functional block diagrams 


SN54LS669, SN74LS 669, BINARY COUNTERS 


et ep 


SNS4LS 668 ,SN74LS 668, DECADE COUNTERS 


TEXAS INSTRUMENTS 
INCONPORATED 


TYPES SN54LS668, SN74LS668 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


"LS668 DECADE COUNTEAS 


typical load, count, and inhibit sequences 


INustrated below is the following sequence: 


1. Load (preset) to BCD seven 

2. Count up to eight, nine (maximum), zero, one, and two 

3. Inhibit 

4. Count down to one, zero (minimum), nine, eight, and seven 


RIPPLE Looe | \ 

CAARY t1 ' 

OUTPUT =e oad 11 t 
l 


H 7 j 6 9 Qo 1 2 2 ! 2 1 0 3 8 7 

| | |-—— cour uP ———|- INHIBIT of a COUNT DOWN ———___e 
—— 

LOAD 
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TYPES SN54LS669, SN74LS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


"LS669 BINARY COUNTERS 


typical load, count, and inhibit sequences 


Ulustrated below is the following sequence: 


Load (preset) to binary thirteen 

Count up to fourteen, fifteen (maximum), zero, one, and two 
Inhibit 

Count down to one, zero (minimum), fifteen, fourteen, and thirteen 


Pun> 


AIPPLE _ 
CARRY 


( 
ourpeut——— 
f13;, 4 1% 0 1 2 2 2 1 0 15 OA 13 
' 
| | |-——counr ye———ef— insizir —| |-—— count bow —————+ 
oe 
LOAD 
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TYPES SNS4LS668, SN54LS669, SN74LS668, SN74LS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 


vec 


Voc 


OUTPUT 


Load: Agg 7 10 kf NOM 
Oote: Reg * 25 ki. NOM 


Clock, Enable P, T, U/O> Agg = 20 ki! NOM 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voitage, Vcc (see Note 1) ae TNs Sethe, it TV. 

Input voltage Ban, WENT Cary IE Cee oe he et Ea iy Gb ec 8 Cade enon te ge 7M 

Operating free-air temperature range: SN54LS668,SNS4LS669 . . . 85°C to 125°C 

SN74LS666, SN74LS669 . . . 0°C 10 70°C 

Storage temperature range oes 4.38 we stotss -65°C to 150°C 
NOTE 1. Voltage velues are with respect to Network ground terminal 


recommended operating conditions 


SN74LS 668 
SN74LS 669 


Supply voltage, Voc 


Data inputs A, B, C, 0 
Enable P or T 

Load 

Up/Down 


Setup time, tyy (see Figure 1) 


ary 
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TYPES SNS4LS668, SN54LS669, SN74LS668, SN74LS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SNS4LS668 SN74LS 668 
Wing Miahinatinputvonme PC CU Td 
Vig _teveinat input voitege 
[Vig_Inputetamp voted Veg MN ete PTE 


; Voc" MIN. Vins 2V, 
Von High-level output voltage Vic * Viz max, lon © 400 nA Vv 


VOL Low-level output vonage 


[too 


Load 
A,B,C,0.P,u/0 | 


TEST CONDITIONS* 


Input current 
hy at maximum 
input vottege 


High-leve! 
input current 


Low-level 


Nscheas s04V 


input current 


19g _Shor-erevt ouput erent Veg = WAX —— cad 


lec Supply current 1 Vec* MAX, See Note 2 


"For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions 
TAN typical values are at Vee #5 VTA 8 28°C 


Not more than one output should be shorted a1 @ time, end duration of the short-circult should not exceed one second, 


NOTE 2: Ie¢ !a measured after epolying & momentary 4.5 V. then ground, to the clock imDUt wilh Bll other inputs grounded and the outputs 
open, 


switching characteristics, Vcc = 5 V, Ta = 25°C 


FROM 
PARAMETERS TEST CONDITIONS TYP M iT 


Ripple 


Cu 15 pF, 


AL? 2kN, 
See Figures 2and3 


{ten & Menimum clock frequency 
WL is 2 Propagation delay time, low 10-high level output. 
PHL & propagation deley time, nigh-to-low 
Propagation delay time from up/down to ripple carry mutt be measured with the counter elther a minimum of a mesimum count. As the 
logic level of the up/down input la changed, the tipple carry output will follow. tf the count is minimum (0), the ripple carry ouipur 
transition will be in phee. if the count jemanimum (9 for ‘LS66@ or 15 for ‘L§660 ), the riople carry Output will be oul of pha: 


a a a ET 
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TYPES SN64LS666, SN54LS669, SN74LS668, SN74LS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


PARAMETER MEASUREMENT INFORMATION 


P= twielock) —- 
{ rr 'wiclock) —* 


CLOCK 
INPUT 
I 
I 
Pz | —| | 
(@tive stete) be th —el (inactive state) I ] 
LOAD 
INPUT | 
DATA INPUTS 
A,B,C, and O 
ENABLE P or 
ENABLE T 
UP/DOWN 
(INPUT 
VOLTAGE WAVEFORMS 
NOTES: A_ The input pulses are supplied by @ generator having the following characterutics: PAR < 1 MHz, duty cycle < 90%, Zour ™ 60 41, 
tes 1B es, te S One, 
B. Veep 2 1.3 V. 
FIGURE 1—PULSE WIDTHS, SETUP TIMES, HOLD TIMES 
ENABLE T 
INPUT 
RIPPLE 
CARRY 
OUTPUT 
~~ — = —VOH 
VOLTAGE WAVEFORMS 
NOTES: A. The Input pulse ia supplied by # generator heaving the following cheracterletice: PAA < 1 MHz, duly cycle § BOK. Zou, @ 80 M1: 


te S 1B ne, ty SG me, 

8. tPLH ond Ipyy from enavle F input to rlople carry output esasme that the counter fe at the maximum count (Qa and Qp high 
for 'L948B, all GO ourputes high for ’LSA68). 

C. Veg 2 1.3 VY, 

O. Propegetion delay time from up/down to ripple carry must be measured with Ihe counter at either a minimum of 8 maximum 
count, As the logic tevel of the up/down Input is chenged, the ripple carry Output will fallow. If the count Is minimum (0) the 
ripple cerry auiput transition will be In phase, If the count Is maximum (9 for ‘LS668, or 1% for 'LS660) the ripple carry 


ovlput will be out of phase, 
FIGURE 2-PROPAGATION DELAY TIMES TO CARRY OUTPUT 
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TYPES SN54LS668, SNS4LS669, SN74LS668, SN74LS669 
SYNCHRONOUS 4-BiIT UP/DOWN COUNTERS 


PARAMETER MEASUREMENT INFORMATION 


le twictocks of 
! I 
CLOCK 
INPUT 
| eT : PHL 
\ { (measure at tye 7) | \ (measure at ty. 2) | 
I | | \ 
; { — — — You 
OuTPUT I 
On ! 
i} 
1 | VoL 
| 
1 ha—et— tere o—$el— PL 
\ \ ! (measure at tye4) I Vo treasure at tay) 
l 
i 1 } | Vou 
OUTPUT t ! “ | 
Op | \ ret | 
| | Vou 
| | 
| Let Pia et 1PLH ; 
| tmeawte at (nag) (reasure at Ins gh 
I I | 
I 
Von 
| 
outeuT | ! ~ | 
A i] | ref ] 
I 
| 1 VoL 
| 
b= (PHL (at PH 
| | (meawre at ty.19 (measure at ty ig) 
| ‘ | or tasig) | 
[| (See Nore 8) Vou 
OUTPUT | 
Qp I I Veet Veet 
| i == SS es Yor 


PT PHL __4— 1PLH 


measure at tye1d 
OF tae 16> (See Note B) 


| VOH 


RIPPLE 
CARRY 
OUTPUT 


UP.COUNT VOLTAGE WAVEFOAMS 


NOTES: A. The input pulses are supplied by 4 generator having tne following characteristics PRA + 


1 MHZ. duty cycte © 50%, Zou, * 50 ft, 
t, © 18 98, 4 6 6 5, Vary PRA to mee 


» Outputs Oo and carry are tested at 14.19 for Ine "LS6H5B8. and at ty. 1G for ine “LS669, whe 


In it the bit-line when all Oulputs 
are low. 


©. Vygs 2 1.9 V, 


FIGURE 3—-PROPAGATION DELAY TIMES FROM CLOCK 


TEXAS INSTRUMENTS 


SCOHPOMATE 
POST OFFICE @Ox 2012 = DALLAB. TEXAS 79272 


a7? 


1177 


TO BE 
ANNOUNCED 


‘LS673 


© 16-Bit Serial-In, Seriat-Out Shift 
Register with 16-Bit Parallel-Out 
Storage Register 


e Performs Serial-to-Parallel 
Conversion 


‘LS674 


e 16-Bit Parallel-In, Serial-Out 
Shift Register 


@ Performs Parallel-to-Serial 
Conversion 


description 
SN54LS673, SN74LS673 


The "LS673 is a 16-bit shift register and a 16-bit 
storage register in a single 24-pin package. A three- 
state input/output (1/0) port to the shift register 
allows serial entey and/or reading of data. The storage 
register is connected in a parallel data loop with the 
shift register and may be asynchronously cleared by 
taking the clear input low. The storage register may 
be parallel loaded with shift-register data to provide 
shift-register status via the parallel outputs. The shift 
register can be parallel loaded with the storage- 
register data upon command. 


A high logic level at the chip select (CS) input 
disables both the shift-register clock and the storage- 
register clock and places the data 1/O in the high. 
impedance state. The storage-clear function is not 
disabled by the chip select. 


TYPES SN541S673, SN54LS674, SN74LS673, SN74LS674 


16-BIT SHIFT REGISTERS 


NOVEMBER 1977 


6NS4LS873 ... JOR W PACKAGE 
SN74LS673...J OR N PACKAGE 
(TOP VIEW) 


fromacs e1crstem OUTAUTE 


Yoo yt yea ID ote VOL 


ST eT ve 


ye ove ow oye ve ow 


ow  atADMomr stom OatA VO oI ova 
EILECT CLOCK wmTE CLA CHO 


SNS4LS674...J OR W PACKAGE 
SN74LS674.,..JOR N PACKAGE 
{TOP VIEW) 


PARALLEL INAUTS, 


voc ‘ors ~m om 


OP CORN TAD. MC MOC Gata FT 


weer Te CONTPOL 10 


PARALLEL INOUTS 


logic: see function table 


NC-No internal connection 


Caution must be exercised to prevent false clocking of either the shift register or the storage register via the chip select, 
input. The shift clock should be low during the tow-to-high transition of chip select and the storage clock should be low 


during the high.to-low transition of chip select. 


SN54LS674, SN74LS674 


The ‘LS674 is a 16-bit parallel-in, serial-out shift register. A three-state input/output (1/O) port provides access for 
entering serial data or reading the shift-register word in a recirculating loop. 


The device has four basic modes of operation: 


1) Hold (do nothing) 

2) Write (serially via input/output) 
3) Read (serially) 

4) Load (parallel via data inputs) 


Low-to-high-level changes at the chip select input should be made only when the clock input is low to prevent false 


clocking, 
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TYPES SN54LS673, SN54LS674, SN74LS673, SN74LS674 
16-BIT SHIFT REGISTERS 


functional block diagrams 


SNS4LS673, SN741S673 


D0.D15 YO.Y15 


16 
SHIFT 
Shoe ek 16-BIT 
SER IN 61s p a> STORAGE 
REGISTER 


16-BIT SHIFT REGISTER z 


SNS4LS674, SN74LS674 


“LS6746 PO-P15 


(7-19,13-23) 


MODE 


CK 


vo 


“When PE Is low, data is synchronously parallel loaded into the shift registers from the 16 P inputs and no shifting takes place, 


TEXAS INSTRUMENTS 
INCORPORATED 


PORT OFFICE BOX S012 © DALLAS, TERAS 76222 


(7-11, 13-23) 


YO.v1S 
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TYPES SN54LS673, SN54LS674, SN74LS673, SN74LS674 
16-BIT SHIFT REGISTERS 


*LS873 FUNCTION TABLE 


CHIP [SHIFT REG | STORAGE OPERATION 
SELECT |A/W CLOCK {CLEAR CLock| 


x ul x u x L input to ST CLR clears 
H x x L x Storage registers: 1/0 depends 
5 H x 5 x ion CS and AW. 


[on [xf xk 2 [No ating or toning | 
a ee 
a cae 


Reload shift register from 
Storage, no shifting 
Load storage from shift register 


"LS674 FUNCTION TABLE 


INPUTS vo 
OPERATION 
PORT 


CS RAV MODE CLOCK 
2 Do nothing 


x 

Shift and write (serial load) 
Q14n | Shift and read 
P15 | Paraltel load 


rIrFx» 


x 
L 
H 
H 


H ~ high level (steady state) 

L + low level (steady state) 

t ™ teansition from low to high teval 

1 © transition from high to low level 

X © serelevant (any input including transitions) 

Z + high impedance, 1/0 in input mode 

O14n » content of 141h bil of the shift register before the most recent } transition of the clock 
15 » present content of 161h bit of the shift reg 
Y 15m = content of the 15th bit of the storage register before the most recent | transition of the clock. 


P15 = level of input P16 


schematics of inputs and outputs 
TYPICAL OF YO THAU Y15 
OUTPUTS ('LS673 ONLY) 


Veo | —-- vec 
120 2 NOM 


EQUIVALENT OF SERIAL 1/0 EQUIVALENT OF TYPICAL OF I/O OUTPUTS 
AND PARALLEL INPUTS OTHER INPUTS 


OUTPUT 
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TO BE TYPES SN54LS681, SN74LS681 
ANNOUNCED 4-BIT PARALLEL BINARY ACCUMULATORS 


NOVEMBER 1977 


SNS4LS631...J PACKAGE 
SN74LS681...J OR N PACKAGE 
(TOP VIEW) 


ALUFUNCTIONSELECT acu (NPULOUTPUT PORTS 
a Oo ——_————_, 
Full 4-Bit Binary Accumulator in a veo PLO aso as) AMD CONTROL IO0 or toz vod 


Single 20-Pin Package 


Contains Two Synchronous Registers: 
Word A ALLO AD ast 100 vor 
Word B Shift/Accumulator 


16 Arithmetic Operations Including 
B Minus A and A Minus B 


16 Logic-Mode Operations 


Expandable to Handle N-Bit Words 
with Full Carry Look-Ahead 
Bus Driving I/O Ports 


CLOCK AS? ORS) | RGD, OLIERO 


REGISTER SELECT 


logic: see function tables 


description 


These low-power Schottky IC's integrate a high-speed arithmetic logic unit (ALU) complete with word A and word B 
registers on a single chip. The ALU performs 16 arithmetic and 16 logic functions (see Tables 1 and 2), Full carry 
look-ahead is provided for tast carry of four-bit words The carry input (C,) and propagate and generate outputs (P and 
G) are provided for direct use with SN54$182/SN74S1B2 carry look-ahead generators for optimum performance with 
longer words. 


The A and B registers are controlled by three inputs (RSO, RS1, and RS2). These pins define eight distinct register 
modes (see Table 3}. The Aregister is a simple storage register while the B register is a combination storage/shift/ 
accumulator register, The contents of the A and B registers provide the A and 8 words for the ALU, 


Four 1/0 ports (I/O 0 thru 1/O 3) are provided for parallel loading of word A and/or word B into their respective 
registers, These same ports also serve as bus driving outputs for the ALU/accumulator results (Fj). Two additional 1/0 
ports (RI/LO and LI/RO) are provided to allow expansion of the accumulator for words greater than four bits in 
length. 


The A or B register can be parallel loaded from the four I/O ports. The B register can also be parallel loaded from the 
ALU as an accumulator register and in addition, the B register can be serially loaded from either the RI/LO or the 
LU/RO ports, 


The SN54LS681 will be characterized for operation over the full military temperature range from -55°C to 125°C. 
The SN74LS681 will be characterized for operation from 0°C to 70°C. 
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TYPES SN54LS681, SN74LS681 
4-BIT PARALLEL BINARY ACCUMULATORS 


functional block diagram 


CLOCK Chag 


ARITHMETIC 
LOGIC UNIT 
(ALU) 


B SHIFT 
REGISTER 


REGISTER 
CONTROL 


AS2 RS1 RSO AS2 AS1 ASO MODE C,, 


schematics of inputs and outputs 


EQUIVALENT OF CLOCK INPUT EQUIVALENT OF TYPICAL OF Cy+q TYPICAL OF LI/RO 
OTHER INPUTS AND ALL 1/0 OUTPUTS AND Al/LO OUTPUTS 


Yec Feq 


OUTPUT 


Cp: Reg = 3.6 kit NOM 
All Othert: Reg? 18kQNOM| Cid? Req * 1201 NOM 
HO: Reg = 100 2 NOM 


VI77 
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TYPES SN54LS681, SN74LS681 
4-BIT PARALLEL BINARY ACCUMULATORS 


FUNCTION TABLES 
TABLE 1 — ARITHMETIC FUNCTIONS TABLE 2 — LOGIC FUNCTIONS 


Mods Control (M) = Low Mode Control (M) © High 


ACTIVE-HIGH a 
[ssutcion | 


in? oa 
[AS2 AS1 ASO | AS1 pal ca 


Fo=H. Fy = FoeFgeLl | Fel 
Fy-Ay @ BPLUS1 =| F)= A) © By 


F) +A) © PLUS! 


ALU ACTIVE-HIGH DATA 


Feu FlpeH 
F = 6 MINUS A F = B MINUS A MINUS 1 
F=AMINUS B F © A MINUS B MINUS 1 
F< APLUSB PLUS I/F eA PLUSB 
FeePLUS) F)- 8, 

F= 6 PLUS 1 Fpo8) 

F=APLUS! Fye Ay 

FeAPLUS! Fie A; 


Fpek 

F, = AjB) PLUS 1 
F, = Kj)+ Bj Pus 1 
F( =< AjBj PLus 4 
Fi) 2A; + 8) PLUS 1 


ExrIrrTrerere 
Ereerirce 
rexrerrie 


soctee 
soctee 


® FUNCTIONS 
REL TOH CLOCK TRANSITION GAL TO CLOCK TRANSITION 


ee arn inet 


Paez As? ea vo3 ie 1703 1700 MILO] QA3 GA? GA! GAD LV/MO O83 O82 G81 Geo AILO[PD P2 Fi PO] 
z n g leaig cag one oeme| 2 Fe Pte Sia Meet [Pe oh 


QAI_ QA29 AAig QAO 


LEFT 
SHIFT " Fy Fe Lal FO 089 1Calg C429 A419 DAD " 083, i 082, O81, O81, 
ARITH 


RIGHT 

SHIFT. CAIg QAI AA1g QAOg 4082, 982, ABI, OBO, 
LOGICAL 

RiGeT 

ARITH 


[moro ww ers? FO [0839 OA29 DAI9 OA 0839 0829 GBIg O80 poe Fig Fig 700) 
[roan a een OBIp OBig OBip O8Gg 


fH = igh level (mtesoy 
L = low level (stesdy stare) 
Z = nigh impegsnce (outnut off) 

+. 63,00.,. 03 © the level of meady- state condition at l’'O O thru 1/0 3, respectively and Intended as A or B Inpul date 
FO... Fl einternal ALU resuite 
aac, bewiks Q80,. FO, nan FI, = the level of QAO imru OBI ong FO ines FS, respectivety, before the indicated 
established 
QAO, ..063,, © the Hof CAO thru QB3 before the most recent 7 transition of the clock 
rl, 1) = the level of steady-state conditions at Al/LO or LI/AO, respectively 


i 


ate input conditions were 


jady 


Ee 
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TYPES SN54LS690 THRU SN54LS693, SN74LS690 THRU SN74LS693 
TO BE SYNCHRONOUS COUNTERS/REGISTERS 


ANNOUNCED WITH MULTIPLEXED 3-STATE OUTPUTS 


NOVEMBER 1977 


e Replaces One SN54LS160/SN74LS160, SN64L9690 THAU BNO4L8093..... J PACKAGE 
'LS161, ‘LS162, or ’LS163, One ’LS175, 6N74L6890 THAU SN74L6693....JOR N PACKAGE 
and One ‘LS257A in Some Applications (TOP VIEW) 


emu DETAYE OUTPUTS 
@ Synchronously Presettable Ce oureur at 


veo Tal o a] oO oO r falc: aauace 
@ 3-State Outputs Drive Bus Lines Directly 
e ‘LS690... Decade Counter, Direct Clear 
e ‘LS691... Binary Counter, Direct Clear 


e ‘LS692...Deceade Counter, Synchronous 


Clear 
® ‘LS693... Binary Counter, Synchronous 
Clear 
Cc UNTEe Te 3) a oO qa io is ano 
cura® cus 
couan cloee 
logic: me deme ption 
description 


These low-power Schottky LSI devices incorporate synchronous counters, four-bit D-type registers, and quadruple 
two-line to one-line multiplexers with three-state outputs in a single 20-pin package. The counters can be preset via the 
data inputs and have enable P and enable T inputs and a ripple-carry output for easy expansion. 


The register/counter input, R/C, selects the counter or register data for the four three-state outputs, Qa, Qg, Oc, and 
Qp. These outputs are rated at 12 millamperes and 24 millamperes for good bus-driving performance. 


Individual clock and clear inputs are provided for both the counter and the latch. Both clock inputs are positive-edge 
triggered. 


functional block diagram 


RIPPLE-CARRY 
a OUTPUT 
cc 

A Qa 

. NOK an 

Cc SYNCHAONOUS SSTATE Qo 

COUNTER QUADAUPLE 
‘4 2LINE TO 
7) 1LINE 
fave MULTIPLEXER ac 
LOAD 
(14) 
ENA D-TYPE op 
REGISTER 
oe OUTPUT 
ACLA CLEAR CONTROL 
AEGISTER/COUNTER (11) 
SELecT Ae 
W977 
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TYPES SN54LS696 THRU SN5S4LS699, SN74LS696 THRU SN74LS699 
TO BE SYNCHRONOUS UP/DOWN COUNTERS/REGISTERS 
ANNOUNCED WITH MULTIPLEXED 3-STATE OUTPUTS 


NOVEMBER 1077 


Replaces One SNS4LS168A/SN74LS168A SNS4LS696 THRU SN5S4LS699..... J PACKAGE 
or ‘LS169A, One ‘LS175, and One ‘LS257A SN74LS696 THRU SN74LS699.... JOR N PACKAGE 
in Some Applications (TOP VIEW) 


e@ Synchronously Presettable 


iri. 287411 OUTRUTS 
e 3-State Outputs Drive Bus Lines Directly Weds GOING Ot oan conten S4t¢e) 


@ ‘LS696 ... Decade Counter, Direct Clear 
e ‘LS697... Binary Counter, Direct Clear 
e 'LS698... Decade Counter, Synchronous Clear 
e ‘LS699... Binary Counter, Svnchronous Clear 


- 


COUNTER c © INAPLE COUNTER BIGIST GHD 
OR COCK — = FO CKTAR tH 
DATA TNALTS 


logic: we description 


These low-power Schottky LSI devices incorporate synchronous up/down counters, four-bit D-type registers, and 
quadruple two-line to one-line multiplexers with three: “state outputs in a single 20-pin package. The counters can be 
preset via the data inputs and have enable P and enable T inputs and a ripple-carry output for easy expansion. 


description 


When the up/down input, U/D, is high, the counter counts up; when low, it counts down. 


The register/counter input, R/C, selects the counter or register data for the four three-state outputs, Qa, Ap, Qc, and 
Op. These outputs are rated at 12 milliamperes and 24 milliamperes for good bus-driving performance. 


Individual positive-edge triggered clocks are provided for both the up/down counter and the latch. The counter is also 
equipped with an active-low clear pin. 


functional block diagram 


U9) RIPPLE CARAY 


te output 
ccK 
a 
8 ear 
SYNCHRONOUS USTATE O71 4 
© COUNTER QUADAUPLE od 
i 2-LINE TO 
> (7) VLINE 
eer MULTIPLEXER oc 
LoaD 
= 11g) 
cols D-TYPE CT) 
REGISTER 
we 02) OUTPUT 
ack CONTROL 


REGISTER/COUNTER 110) 
SELECT A/E 
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Revisions to The TTL Data Book for Design Engineers, Second Edition 


This section contains new information and corrections for device specifications in the “Data Book" divided into two 
Parts as shown below, 


Revisions to the First Printing . . . . Paar pages 44 thru 55 
Provides new data and changes for the first printing only. Thise Jenanges have been 
included in the second printing. 


Revisions to the First and Second Printings . . . . sot + ee + page 56 
Provides new data and changes that apply to both the first and second Brings: 


The reader should check the Important Notices on the back of the title page to determine the status of his data book. 
Second printing copies are identified by the staternent ‘‘Second printing’ below the copyright notice. All others are first 


Printing. 
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| 


thru 1-8 
Functional Index 
end Selection Guide 


1-9 thru 
1-28 and 
partially 
repeated 
7-3 thru 
714 


Absolute maximum 
ratings 


Pin assignment 
drawings 


REVISIONS TO THE FIRST PRINTING 


. Several types heve updated mpecifications. Add suffix A to the types numbers listed below. 
"LS73 "LS119 "LS365 
“LS76 "LS114 "LS366 
‘LS78 “LS125 "LS367 
"LS107 "LS126 “LS36B 
"LS112 
. Add at the end of the index: 
Timg9908 


. Add suffix A to type numbers listed above. For possible changes in selection dats, see 
individual data theet revisions. 
. Remove * (indicating new products) from type numbers tisted below. These are now 
standard devices. This alto applies to data sheets. 
"LS147 “LS245t 
"LS148 "LS275, 
“LS163 “LS295B8 
‘S226 "Ls3aet 
TAppears twice in index. 


SN74LS$362t 
LS373 
'LS374 
"LS3954 


Change “High-level voltuge applied to 8 disabled 3-state output” from Voc or 7 V 10 5.5 V, for all 


except Series 54L/74L. Series S4L/74L has no epacitication. 


Add tuffix A to same type numbers a3 in Alphanumeric Index, 


Delete “MASTEA-SLAVE” from title, Add function table for ‘LS107A like that for "LS73A 
on page 5-22. 


168 and 170 Change SN74S 168 (J, W) to SN74S168 (J, N) and SN74170 (J, W) to SN74170 (J, N) 


5-58 


27 
288 


Switching characteristics: 
“38 


feel Ea 


Change SN74192 (J, N) second line 10 SN74L192 (3, N) 


Re-label pin 17 10 be 2A4 
Change SNS4243 (J, W) SN74243 (J, N) to SN54LS243 (J, W) SN74L$243 (J, NI 


Re-labe! pin assignment drawing as shown below. 

2v pinB 3A 
2A pind 3B 
26 pin lO 3Y 


pin4 
pins 
pin 
Change from $N74S287 (J, W) to SN74S2B7 (J, N) 
Change from SN745288 (J, W) 10 SN74S$288 (J, N) 
Change from SN74S289 (J, W) 10 SN74S289 (J, N} 


1, Re-label pin 9 connection "CLEAR" two places. 
2. Re-label pin 12 connection "CLOCK" two places. 


Change tasi condition from Ay = 667 N to Ry = 1332 


TEXAS INSTRUM ENTS 
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LOCATION: 
AFFECTED TYPES 


REVISIONS TO THE FIRST PRINTING 


“LS$125, ‘L$126 


Recommended operating 
conditions: 
"LSI2SA, ‘LS126A 


Electrical characteristics” 
*LS125A, ‘LS1264 


trom to 
amA 12mA 
16 mA 24 mA 


Change ly mow limits: 
54 FAMILY 
74 FAMILY 


Change test condition for Voy for Series TALS from io, = 8 mA to lay © 12 MA. 


*LS125, 'LS126 Add suffix A to type numbers three places each. 


Switching charactenstics: 
“LS125A, ‘LS126A 


Schematic: "LS126 


“LSI65, ‘LS366 
“LS367, ‘LS368 


Recommended operating 
conditions: 
"LSIG5A thru ‘LSI68A 


Electrical choracteristics: 
"LS3G5A thru “LSI6BA 


‘LS365, ‘LS366 
‘LS367, ‘LS368 


Schematics: 
‘367A, “368A 


Switching characteristics: 
"LSI6SA thru ‘LSI68A 


‘LS3685, ‘LS3I66 
“LS367, ‘LSI68 


1, Change SNS4LS/74LS test conditions to be 


CL = 45 pF. 
AL +6679 


CL = 5pF, 
Ry, * 6672 
2. Change note to read "= Load circuit and voltage waveforms are shown on pages 3-10 
and 3-11." 


Add suffin_ A 10 type number and add “’C INPUT" to unlabeled input at left. 


Add tuftix A to type number and change 4G INPUT" to “C INPUT.” 


Add sulfix A to type numbers two places. 


from to 
@mA 12 mA 
16 mA 24 mA 


Change Io, maximum limits: 
SN54 FAMILY 
SN74 FAMILY 


Change Vo test conditions to be: Veco * MIN, 
Vins 2. 


Vit ® Vit, max 


Add suffix A to type numbers. 


1R ip GOO £2 tor the control section associated with G1 end 900 2 for the control section 
associated with G2. 


Change SNS54LS/74LS test conditlons: 


CL =45pF, 
AL = 6672 


Add suffix A to type numbers, 
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REVISIONS TO THE FIRST PRINTING 


LOCATION: 
AFFECTED TYPES 


Electrical characteristics: . Change 1% maximum limit for SN7423 from —3.5 mA 10 -3.8 mA, 


°23, ‘$0, 53 2. Change Vo_ test conditions: from to 
(SN54’): RK = 1988 Axx * 4 
(SN74‘) Axx = 1302 RXXo 4 


3. Add note "@ RX eauals 114.9 for SN5423, 138 2 for SN5S450 and SN5453, 105 N for 
5N7423, and 130 2 tor SN7450 and SN7453,"" 


Electrical characteristics: 
SN7460 


Change test condition for Vixx (on) from Iq © 3.5 mA to 1X = 3.8 MA. 


*LS73, ‘LS107, °LS113 


"LS76, “LS112, 2, Change icc maximum limit trom 8 MA to 6 MA in first, third, and fourth columns only. 
"LS78, "LS114 


1. Aad sulfix A to type numbers two places. 


"LS73, ‘LS76, ‘LS78, . Add suthi« A to the type numbers in the switching characteristics table, the functions! 
“L$107, °LS112, biock diagram, and the biock diagram caption. 
*LS113, ‘LS114 2. Change switching charactensucs: from to 


SPLH typical Vins 15a 
tPHL Maxumum 30ns 2005 

3. Change schematics as shown below, 
"LS73A, ‘LS7G6A, ‘LS7BA, ‘LS112A, ‘LS113A, ‘LS1144 
EQUIVALENT OF TYPICAL OF 

EACH INPUT ALL OUTPUTS 

cio vec 
120 
NOM 


--Voec 


r 


WL MAX 


-0.4mA 
-0.8amA 
-1.6mA 


1. 
2 Add new column shown: 


Switching characteristics: 
“279, °LS279 


Label existing limits column for ‘279 


Equivalent input: Delete "25 k2t NOM” and replace with “Reg”. 
"LS221 
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REVISIONS TO THE FIRST PRINTING 


LOCATION: 
AFFECTED TYPES 


Recommended 
Operating conditions: 


Change “Output duty cycle “ maximum limits for Ay = 2kD from 67% to 50%. 


¥ Electrical characteristics: Change |), maximum limit for Input B from —0.4 mA to —0.8 mA. 
6-83 *L$241, ‘S241 Ralabel pin 17 “2A4" in pin assignment drawing. 


6-84 


1, Change Voy test conditions to be: Vec = MIN, Vin * 2V, 
Vit= Vit mex, lon #-3mMA 
Vec = MIN, Vins 2V, 


Vit 0.6 V, lon = MAX 


Electrical characteristics: 
“LS240, ‘L$241, 
"LS244 


2, Change log minimum timit from —50 mA to —40 MA two places. 


Electrical characteristics: Add @ set of test conditions and limita for Vo} end label existing conditions as shown below. 


SN74S240, SN74S241 


MIN TYP MAX MIN TYP MAX UNIT 

Veo" MIN, Vin = 2V, a5 
Vit" 08V, IgH=-1mA 

SN54S' end| Voc = MIN, Vin = 2V, 
Vecs MIN, Vin = 2, 

leurs | Vit O.5V. on = MAX Ea 


1, Change lozy Menimum limit feom 20 WA 10 40 WA two pleces. 
2. Add @ sat of test conditions and Iimits for i; as shawn below. 


Electrical characteri 
"LS242, 'LS243 


MIN TYP MAX MIN TYP MAX UNIT 
pee see fT a | 


GAB or GBA 


3. Change Igg minimum IImit from —80 mA to —40 mA wo ple 


Figure 10, Note B. Delete the parenthetic statement regarding resistor values end add the table below. 


Expandeble gates 


RESISTANCE VALUE TABLE 


SN5423 140 
SN5450, SN5S453 138.2 
SN7423 106 2 


SN7450, SN7453 130. N 
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PAGE 


7-74 


7-79 


7-123 


7-155 


‘LS90, ‘LS92, ‘LS93 


REVISIONS TO THE FIRST PRINTING 


LOCATION: 


AFFECTED TYPES 


Electrical characteristics: 
‘LS90, ‘LS92 


Electrical cheracteristics. 
“LS93 


Recommended operating 
conditions. "LS96 


Description: 
"LS124, S124 


Electrical characteristics: 
"LS147, ‘LS148 


Switching characteristics: 
"LS147 


Switching characteristics: 
“LS148 


Delete Schottky diode in paralle) with 
input transistor. 


“LS90, ’LS92, ‘LS83 
EQUIVALENT OF A ANDO B INPUTS 
Vee 


NOMINAL VALUES 


INPUT Al A2 A3 
A 10 kQ 10 kN 10 kA 
8 ("LS90, "LS92) 6.7kQ 6.7kN 5kQ 
8B ('LS93) 15 ko 15 kf 10 kn 


1. Change I, “output current’ to “input currant”, 
2. Change nore to be ““€ Op outputs are tested...” 


Change 1), “output current” to “input current” 


Change "wath of clock pulse, twiclock)”” Minimum limit trom 35 ns to 20 ns, 


Oslete the tast senience of the fourth paragraph under detcription, Simultaneous 
operation... 


not recommended.” 


Change SNS4LS', SN74LS’ maximum Voy limits to minimum limits. 


MIN TYP_MAX 
a 


Change 'LS147 limits column to ba: 


Change °LS148 fimits column to be: MIN TYP MAX 


pS 26 
[2036 
| 6 28 | 
718 
[2540 
[| 3s 85 
[2 
| ie 26 | 
a ee 
f 4 36 
ee ee 
[2336 | 
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REVISIONS TO THE FIRST PRINTING 


LOCATION: 
AFFECTED TYPES 


CHANGE 


Change Vj test conditions from I) #= ~12 mA 10 I, * —8 mA. 


Change Vj test conditions from I) = —12 mA to I) = —8 mA. 


Pin assignment Add inversion indicator for output 4Y. 


— 


1, Change Note 2 to read “Icc +s measured with all outputs open”. 


drawing: 
“LS158, ‘S158 


7 
7-187 Electrica’ characteristics: 


‘S157, ‘S158 2. Change I¢g test conditions and limits columns to be: 
MIN TYP MAX MIN TYP MAX UNIT 
Voc ~ MAX, All inputs at 4.5 V, 
[ec etmuanawsenms| | 
B.G, S tnputs at 0 V, See Note 2 | | 
7-190 Description. Change third and fourth sentences of second paragraph to read: ‘'Low-to-high transitions 
“160 thru ‘163, ot the Joad snput of the 160 thru “163 should be avoided when the clock is low if the 
“LS1G0A thru ‘LS163A, enable inputs are high at of before the transition. This restriction is not applicable to the 
°$162, ‘S163 *LS1GOA thru “LST63A or 'S162 of S163.” 


7-200 Add a 20-40) resistor between Veg and Input for all inputs except clock and load. 


Equivalent schemauc 


of each input. Clock and load inputs have no such resistor. 


‘S162, ‘S169 


7-219 1. Change present Note 2 to Note 3. 
2. Add new Note 2: An SN54166 in the W package operating at free-air temperatures above 
113°C requires a heat sink that provides a thermal resi: 


of not more than 48°C/W. 


Notes: ‘166 


ince from case to free air, Roca, 


Absolute maximum Add “(see Note 2)” to “Operating lrec-air temperature range: SNS4166,"" 


ratings: SNS4166 


Recommended operaung 
conditions: SNS5S4166 


Add ''(sea Note 2)" to “Operating free-air temperature renge, Ta.” 


Electrical characteristics: 
166 


1, Change icc test condition from “See Note 2” to “See Note 3.” 
2. Change I¢c values a3 shown: MIN TYP MAX MIN TYP MAX 
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REVISIONS TO THE FIRST PRINTING 


LOCATION: 
AFFECTED TYPES 


Equivalent echematic Add a 20-k resistor between Voc and the Input for Load input only, All other inputs have no 
of each input: tuch resistor. 
“S168, ‘S169 


Typical application Change ** '181 or ‘S182" ta" '182 or “S182". 
data’ °1B2, “S1B2 


Electrical characteristics: | 1. Add I¢cH maximum limit of 65 mA, 
"H1B3 2. Change Note 4°’... and af! outputs at 4.5 V" to... and all inputs at 4.5 V". 


Nove 4: ‘LS183 Change Note 4". and ail outputs at 4.5 V." to... and all npunat4.5V". 
Switching characte: >| Change limits column to be: MIN TYP MAX 
Recommended operating | Change minimum limit for “Count enable time, tenable from 20 ne to 40 ns two places. 


conditions; ‘LS190, 
‘LS191 


Description: ‘192, ‘193, | Change“... count-down input” in the next-to-laat ling to"... count-up Input", 
“L192, L193, ‘LS182, 
*LS193 


Recommended operating | Add parameter ‘Clear inactive-state tetup time, tay” with minimum timit of 40 ns for SNS4LS' 
conditions: "LS192, and SN74LS’, 


Switching charac jes: | Changs limits column to be: MIN TYP MAX 


“LS142, 'LS143 


Recommended operating | Change “Pulse width, ty,” Clock: 
conditions: “196, 197 Clock-2 input minimum Ilmit from 30 


Recommended operating } Change “Count enable time, tenanig” Minimum limit from 20 na to 30 ns two places. 
conditions: ‘LS196, 
*LS197 


TEXAS, INSTRUMENTS 
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REVISIONS TO THE FIRST PRINTING 


LOCATION; 
AFFECTED TYPES 


Elecuicel characteristics: Change limits columns for lee to be: MIN TYP MAX MIN TYP MAX UNIT 


"126,199 eT 


Function tables: Modify the firnt two lines to make the table read: 


e228 BUS-MANAGEMENT FUNCTION TABLE 


OPERATION | S2 $1] LATCH FUNCTIONS 
DAIVE BUS A Peas Bus @ Data to Bus A 
DRIVE BUS B Pass Bus A Data to Bus B 


EXCHANGE Store Bus A and Bus 8 Data 
BUS AANOB Read Out Stored Data 


Absolute maximum . Change operating temperature specification to be: 

ratings: Operating free-air temperature range: SN5S4S726 (see Note 2)... 

SNS4S8226 . Add "NOTE 2: An SN54$226 in the J package operating at temperatures above 113°C 
requires # heat-sink that provides a thermal resistance trom case to free air, Agca, of 
not more then 48°C/W.”” 


Recommended operating » Change minimum limit for “Data setup time, ty," from 5: 10 OF four places. 
conditions; ‘S226 . Change minimum limit for “Data hold time, t," from 54 to 30: four places, 
. Add {see Note 2) to “Operating free-air temperature, Ta". 


Electrical characte 2 . Change present Note 2 to Note 3 and add new Note 2 same as page 7-346. 


‘$226 Change {cc test conditions from “See Nots 2” to “See Note 3° and add a maximum 
mit of 185 mA. 
. Change 1), maximum limit from —300 vA to —JBO A. 


Switching characteristics: Change table as shown: TEST CONDITIONS |MIN TYP MAX/UNIT 
‘5226 [| 


CL = 50 pF, RL = 28029, 
See Note 4 


Applications: Change voltege waveform es shown: 


'§$226 aa these lines 


TEXAS. INSTRUMENTS 


NCOHPONMATED 
POST OFFICE BOM FOZ © DALLAS, TEMAS 73233 


REVISIONS TO THE FIRST PRINTING 


LOCATION: 
AFFECTED TYPES 
7-349 Features: "L$245 ®@ Typical Propagation Delay Temes, Port-to-Port |. B ns 


Electrical characteristics: 1, Change limits columns tor parameters thown. 
"LS245 
ts MIN TYP MAX MIN TYP MAX UNIT 

'cc 

2. Change 1; test eonaitions and bimits as shown below. 
Ara viessv [nT 
—4| Vee * MAX 
DIR erG Dery fea 


Switching characteristics: Change limits column to be: 
"LS245 


MIN TYP MAX 


7-374 Electrica) characteristics: Change 97H test condition from Vg » 2.4 V10VQ*2.7V 
"LS257, "LS258 


Switching characteristics: Change FR, = 667 KO to A, = 667 22 
“LS257, "LS258 


7-375 Electrical characteristics: Add to Von new test conditions and limits as shown. 
‘S257, ‘S258 
MIN TYP MAM MIN TYP MAX UNIT 
Vv = MIN, Vy 2 2, 
£¢ alee 27 27 v 
VIL 2 0.8V, Ion = —-1mA 


Switching characteristics: Change test conditions and limits columns os shown, 
"LS278 
a 
es Pree [a 66 
Cus 45oF.AL-667n, [823 | 
See Note 2 
“cp sserAy-ee7m, [1015 | 
See Note 2 [10 15] 


Electrical cheracterist 
SNS4LS280 


Change Icc minimum value for SNS4LS260 to a typical value (16 mA). 


52 TEXAS INSTRUMENTS 


INOORPORAICD 
POST OFFICE @OX SOL7 ¢ CALLAB. TEMAS 79222 


REVISIONS TO THE FIRST PRINTING 


LOCATION: 
AFFECTED TYPES 


Electrical charact ics: Change 1), “High-level input...” to “Low-level input...” 
Switching characteristics: Change tpy_ Maximum limit, bottom line, from 24 ne to 40 ns. 


‘230 


Electrical characteristics: Change Nyy “Low-level output...” to “Low-level input...” 
“LS290, ‘LS293 


Electrical characteristics: Change I¢¢ limits colurnns to be: MIN TYP MAX MIN TYP MAX UNIT 
‘7958 


Switching characteristics: Change limits column to be: MIN TYP MAX 
‘LS2958 


I characteristics: 1, Change |; 33 shown below. 


MIN TYP MAX MIN TYP MAX UNIT 
Cx ci ae) 
Ato |Vec*Max{Vi=5SV 100 
[Aay other [vic7v | 100) 
2. Change 1)44 maximum limit for “Any other” input from 30 wA to 20 uA two places. 
3. Chango ty, test condition from V) = 0.5 V to V; # 0.4 Vv. 


Electrical characteristics: Add 192 for AO, Al, and A2 outputs exactly like that for the "LS353 on page 7-459. 
*LS348 


Switching characteristics: Change test conditions and limits column as shown below. 


"L$34. 
sone. TEST CONDITIONS [MIN TYP MAX]UNIT] 


(T1m9908) 
Cy» 45 pF, 


Ry «6672, 
See Note 3 


Cu * 15 pF, 
AL «2k, 
Sea Note 3 


See Nowe 3 
CL =5pF, 
AL - 667 
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REVISIONS TO THE FIRST PRINTING 


LOCATION: 


AFFECTED TYPES 


7AS3 Swaiching characteristics: Add maximum values and change one typical value at shown below. 
"351 


MIN TYP MAX/UNIT | 


7-463 Switching characteristics: 1, Change Voc to Voc end Vcc? to Vop. 


"LS362 (TIM9904) 2. Change minimum limits for trig) and t4(9) from 10 na to 6 ne. 
7474 Electrical charecterutics: Crange lec manimum |imit for ‘L$374 trom 45 mA to 40 mA two places, 
"LS374 


Switching cheracteristicy: Change limns columns to be: 
“LS373, 'LS374 MIN TYP MAX|M 


7-485 Functional block 
diegram: ‘S381 


7407 Electrical characteristics: 
'S395A 


7-498 Switching characteristics: Change limits column to be: 
“LS396 


TEXAS INSTRUMENTS 
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REVISIONS TO THE FIRST PRINTING 


LOCATION: 
AFFECTEO TYPES 


a 


le 
1, Change minimum limit for i627 61H to be aie Was. 


6 
2. Change minimum limit for ty2H Ss° to be > —50 ns. 


Switching characteristics: 
$N74LS424 (TIM8224) 


1, Change minimum limit for t62t_ 91H from BE as to 70 ns, 
2, Change minimum limit for t92H SSL from 270 ns to 260 ns. 


Example: 
SN74LS424 (TIM8224) 


Add applications information shown below, 


Figure 6: 
SN74LS424 (TiM8224) 


CRYSTAL REQUIREMENTS 


Frequency tolerance: :0,005% for 0°C to 70°C 
Retonance Mode: series, fundamental (use Jed 
overtone mode with tank 


circuit 
Load capacitance: 20 pF to 35 pF 
Equivalent resistance: 20M 10 751 
Minimum power dissipation: 4 mW 


Switching characteristics: 1. Change table as shown below for the bottom four parameters. 


‘LS670 


CL* 1S pF, AL = 2kn, 
See Figures 1 and 4 


2, Change enable time and dinsble time symbols shown below for definitions. 


to 
(PZH 


from 
{2H 


Ze ZL 
tHz 1PHZ 
"Zz PLZ 
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56 


REVISIONS TO THE FIRST AND SECOND PRINTINGS 


LOCATION: 
AFFECTED TYPES 


Add a Schoutky diode as thown. 


Output schematic: 
"LS147, 'LS148 


TYPICAL OF ALL OUTPUTS 


Elecincal characteristics: 
"LS299 


1, Change Vou minum limit for SN54LS299 for "Qa" or QH’” trom 2.7 V 10 25 V. 
2. Change Icc typical and maximum trom 35 mA and 60 mA to 33 MA and 53 mA respectively. 


MIN TYP MAX 


Switching characteristics 
"LS299 


Change limiis columa to be: 


[3s so [nz | 
P2233 
eer eee el | 
J 27 ao [ons 
J 7 
| 2c 39 
ee 
p22 t, | 
[tg 30 
a ee 
[ee IO SS 


Electrical characteristics 
“LS390, ‘LS 393 


V. Change ypy maximum bent for Input A trom 40 uA to 100 uA Iwo places. 
. Change tH maximum herut for Input B from BO yA to 200 uA Iwo places. 


Electrical characteristics: | 1. Change Vix test condition from tj» ~ 1 mA to ly © -18 mA. 
*LS490 2. Change 1) maximum limit tor “Clock” from 40 vA to 100 ZA. 
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Suna, vate, Cal-tors 94086 
408.732.1640 
COLORADO 
9125 E Hamogen St. Suite 308 
Co. jo BO231 
3a) 78 
CONNECTICUT 
2409 WH itrey Avene 
sumngen, Connon cut O6518 
303 731 a6 
FLORIDA 
4600 Woert Commerc sat Blvd, 
Fort Lerverdate Froras 33319 
30% 733.3300 
1840 Lew Rusd, Sucre 195 


Wentee Pack, Flocuta 32789 
10S 644.1535 
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Veean inate 


ie YS b Hata Panamerana Don Toreusto 


CC Moe 2396 - Coreen Conteat 
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Team bemeniy Ate Lid 


Ao vaca Lover Bldg 
a5 66F 
2419 Mew Avera 
2 Crome, Minato Ky, 
Tox yo, Jacan 107 
03 4076971 


907. Avan Moure 
1 Meaney Road 
#09 Kong 
5/2 19041 
Floom $07. Chia Mun Bldg 
6 Crung Shan Norn Rlosd, See 2 
Tepe, Taman 
0 Box 2003 


990 Bendemes: Ad 
Singapore 1, Nepubric of Singapore 


AUSTRALIA 
Tena Insieuments Aus Lia 
Uns 1A. 9 Byherd Street, 
Norn Ayow, NSW 2117 
Sydney, Auste 
OB? 1922 


AUSTRIA 


Teast Istumesu Ges 6H 


BELGIUM 
Team Intinamentt Begum SA 


Avenue Cdovard Lacomble 21 


11-10-77 


WW AryreraS ANCE 


Bos 108 


‘LALIT 
S19. W. Atgorannn 
Anemone. SH nes 60008, 
312-640-3000 
INO ANA 
7070 Inwood Orie 
1 Weyer, Incuene 48808 
219-424.9124 


7248'S. Lvemern O , bphnd 103 


Cokentee, Merytand 21085 
301-997-4785 


MASLACHUBETTS 
504 Tovten Pord Row 
Waren, Mam, 02154 

617 690.7400 
MICHIGAN 
Central Park Plaza 
78211 Contra) Park Blvd , Su.te 215, 
Sourntietd, Macrmgan 48076 
313.333-4800 
MINNESOTA 
ALC. Bidg , Sure 707 
7815 Metro Bred. 
Fane, Minn, S435 
617.295- 2900 


MISSOURI 


rms C 
p18. 529.2500 
NEw JERSEY 


New Jerey 07066 
201.874.9800 


oAazi 


umenion Electoncos 
do Braw Lede 


10, SP, 
700.634) & 160-5710 
CANAOA 
Tones Insieuments (neorper ated 


949 MeCaltery Street 
St Laurent HATING 
Quebec. Conede 
$14 341.9232 


41 Sreney Rows 

Pa nmand Hitt (Toronto: LYC564 
Ontan9, Conada 
416 6849161 


OENMARK 
Team Initruments A/S 


Mor-etundve, 46 D 
DM.7730 Harte, Oeronaeh 
997 400 


FINLAND 
Insteuments Fintand OF 


Fiewaentan 6 
PO 
OOI0) Metwnks 10, Fintan 
406100 


FRANCE 
Team (ntsumenis Fronce 


La Bourtdere. Bioc ALAN 168 
D2IHO Le Messy Ropaton, France 
111.630 23 43 


31, Qua Rambeud 
69002 Lvon, Fierce 
178 37:95 BS 


9, Place de Bretange 
39000 Rennes, France 
inp) 7958 81 


L'Auie 100, Alle de Barcelone 
1500 Toulouse, France 
(41) 213032 


1, Av. de ta Crertrevee 
38240 Meyian, France 
1761 90 45 74 


hw MEXICO 
300? Ace NE 
fre E 
Arucuarous, Mew hier co 67110 
505-798-8401 


wen YORE 


6700 Cad Coflemer Aid. 
Cam Sy-ecaan, New York 13057 
318-463-0791 


192 Mumticote Ave, 0.0, Bor 
Crckcor, Mew York 13780 
607.754. 00 


701 South Averse 
Poughheupie, Marvy York 17601 
014.473-7900 


1210 Jefferson Ad, 
Roctotter, New York 14673 
716-461-1800 


1 Mameuryion Quaaergte, Scie 1CD1 


NORTH CAROLINA 


( Wometaeen Geren, Wordlaven Ross 
Chrartonte, North Caroline 28210 
704.827.0930 


Ser 
ZBI Chapin Bird 
Clewetand, OF 44122 
716-464. 7700 


Hamer Bldg . Suite 101 
4140 Lingen Avenue 
Devton, Ono 45432 

513-283-3921 


GEAMANY 
Team Initurents Deutichiend Grp 


sopertvsiense | 
BOKO Fresing, Germ any 
aren bot 


Franktucter Ring 24) 
B0100 Munch 40, Germony 
089/32 50 11.15 


rama 19 
«300 Emer, Germany 
701/73: 33 $1 
Akanemimee 227-78 
6230 Franaturt-Grehem, Germany 
0811/39 90.6) 
Ratrornt 4 


3000 Mannowee 51. Germany 
0511/64 BO 21 


Kretotomesteaave 19-15 
Seetige? 90. Germany 
O7virea 70.03 

Kus tuersterademen 146 


1000 Bertin, Geemany 
030/89 77 08) 


ivaALY 


Teast Insiruments tras Soa 


08-89 77.45 
Vip Montetetlo 77 


10124 Torao, Naty 
011-0 22 7% 


MEXICO 
intieument de Menco 5 A 


Poments 116 489 
inaauttra Vallera 
Maaco City, 15, OD. 


.Menco 
‘507-92-00 


oracow 


10700 6.W. Beprerion Mery. 
Gate 11 


wT 


PEEEYLVANIA 
275 Commerce Dives, Sante FOO 


Fort Weararegion. Pe 19014 
21564] 450 


TEMAS 
6000 Deaton Di ree 


P.O. Bon $017, M/S 166 
Osten, Texos 78277 
2 138-6803 


(BOD Commerce Park Ox ore 
Howton, Temes 77036 
113-776 6811 


VIAGINIA 
Crvttel Sause 4 
174 Jelferson Dawns Mery. Su 
Adington, Virginia 77202 
703-979-9850 
37910 Bevien Ag 


Rrenmord, Virginie 23734 
oa. 275.8148 


WASHINGTON 
FOO UIAN NE , Sute 10 


Betevue, Wathingion S004 
708 455-3480 


NETHERLANDS 
Tenet Instruments Holland B.V. 
Lamm Van de Helende Mewtters No. 42) 


Amiteveen, Hotlaod 
473191 


NORWAY 
Tem tnatrumentt Norway A/S 
Ryenivigen 15 


Ovo 6. Norwey 
102) 68 94 6S 


PORTUGAL 


Tener Insteyments Equinamento 
Etectronco LOA 


Rus Eng, Frederco 


Uren 7650 
More1a Oa Mau, Fortuges 
4971003 


SPAIN 
Teasat instruments Ewans S & 
rs Mallorca 272-276 


je calons 12, Some 
21578 


SPYEOEN 


Team (nsicuments tnternstional Trae 
Corporation (Seer gehiiaten) 


Fock 
Norre Manevagen 3 
S = 100 44 Stocknoim 


8-7) 54 8D 


UNITEO KINGDOM 
Tees Inniryenents Lamia’ 
Manton Lore 


Bedford, E: bial 
omea7abs 


